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1 BBEJAEHUE

BaxHylo yacTh TEOpPEeTHYECKON M MpOo(hecCHOHATBFHONW MPAKTHUYECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTaBJISIOT IPAKTUYECKHUE 3AHATHS

CoctaB u coaepKaHME NPAKTUYECKUX 3aHATUN HallpaBieHbl Ha peanusanuio PenepanbHOro
roCyJapCTBEHHOT'O 00pa30BaTeIbHOIO CTAHAAPTA CPEIHETO NPOPECCHOHATBHOIO 00Pa30BaHMsL.

Benymieidi  numakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sABIsercs  (OpMUpOBaHHE
Ipo(eCCUOHATIBHBIX MPAKTUYECKUX YMEHHUH (YMEHMH BBINOJIHATH ONpE/eNeHHbIEe NeHCTBUSA, ONepaluH,
HEOOXO/AMMBIE B TOCIEAYIOMEM B MPO(ECCHOHAIBLHOW NESTENbHOCTH) MM y4eOHBIX MPAKTUYECKUX
YMEHUH (NIPUMEHATh CIOCOOBI IOCTPOEHUSI IPOCTPAHCTBEHHBIX (OPM HaA IUIOCKOCTH, PpeIIaTh
MPOEKIIMOHHBIC 3a]1a4d, BBIMOJHATh YEPTEKU IO CIHECHUATBHOCTH.), HEOOXOIUMBIX B IMOCIEIYIOIIEH
yueOHOH e TeTbHOCTH.

B coortBercTBHM C paboueil mporpaMmoil y4eOHOW aucHUIIUHBL « HKeHepHass Tpaduka
IIPEJYCMOTPEHO MPOBEJCHUE MPAKTUYECKUX 3aHATUHA. B paMkax MpakTH4yeckoro 3aHATHs 0Oydaromuecs
MOTYT BBIIOJHATH OJHY WM HECKOJBKO Tpaguyeckux pador.

B pe3ynbrare ux BBIIOJHEHUS, 00YYaIOLIUICs JOIKEH:

ymemb:

- Y1 odopmisaTh M 4YMTaTh YEPTEXKH JeTajel, KOHCTPYKUMH, cXeM, chenupuKanui 1o
CHEIHAIbHOCTH;

- Y2 BBIIOJHATH TEOMETPUUYECKUE TIOCTPOCHUS;

- V3 BBIMONMHATH Tpaduveckrue H300pakeHUsI MPOCTPAHCTBEHHBIX 00pa30B B PYYHON W MAITMHHOM
rpaduke;

- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEKU C UCIIOIB30BAHUEM CHCTEMBI aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHUSI;

- V5 BBINONHATH N300paxeHHs pe3b00BBIX COSIUHEHUM

- Y6 BBINONHATH 3CKU3bI U pabouue;

- Y7 nonp30BaThCsi HOPMATUBHO-TEXHUYECKOH JOKYMEHTAIMEH MPU BBITOJIHEHUH M 0()OPMIICHUN
CTPOMTEIBHBIX YEPTEIKEH;

- Y8 opopmiiaTh paboune CTPOUTETbHBIE YEPTEXKH.

ConepxaHue MPaKTUUECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTHPOBAHO Ha MIOATOTOBKY 00yYaroIuXxcs K
OCBOEHHIO TPOPECCHOHATBHOIO MOAYJS MNpPOrpaMMbl TOATOTOBKM CIIEIIMAIMCTOB CPEIHEro 3BEHa II0
CIIELIMAIILHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

I[IK 1.1. [oxOupars Hanbosee ONTUMAaNbHBIE PEIICHUS W3 CTPOUTENIBHBIX KOHCTPYKUHUH U
MaTepHaioB, pa3pabaThIBaTh Y37bl M JE€TadM KOHCTPYKTUBHBIX 3JE€MEHTOB 3[aHMA M COOPY)KEHUH B
COOTBETCTBHUH C YCIOBUSMH IKCIUTyaTalluM U Ha3HAYCHUSIMH,

IIK 1.3. Pa3pabarbiBaTh apXUTEKTYpHO-CTPOUTENIbHbIE YEPTEXKH C MCIIOJIB30BAaHUEM CPEJICTB
aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHMUS.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01. Beibupats ciocoObl pemieHus 3aad npoecCUOHaIbHON AeSITENbHOCTH IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA MTOMCKA, aHAIN3a U UHTEPIIPETAlMY HHPOPMALIUH U
MH(pOPMAIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(pECCHOHATIBLHOM 1eATeIbHOCTH,;

OK 05 - OcymiecTBiTh yCTHYIO M NMUCHBMEHHYI0O KOMMYHMKAIIMIO Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 09. ITonp3oBaThcs mpodecCHOHaIbHON JOKYMEHTAIMEeH Ha roCy1apCTBEHHOM U HHOCTPaHHOM
A3BIKaX.

Boinonnenue oOydaromuxcsi HpakTHYecKWx padoT mo yueOHoM aucuumiuHe «HxeHepHas
rpaduka» HampaBJiIeHO Ha:

- 00001IeHre, cucTeMaTr3aIuio, yriayoaeHne, 3aKperuieHne, pa3BUTHE U JCTATU3AINIO TTOTyYEeHHBIX
TEOPETUYECKUX 3HAHUN M0 KOHKPETHBIM TeMaM y4eOHOMH JUCIUILTHBI;

- (hopmupoBaHMe yMEHHI MPUMEHSATH MOJTYYECHHbIE 3HAHHS Ha MPAKTUKE, pealu3alfio elIWHCTBa
MHTEJJIEKTYAJIbHOM U IPAKTUYECKOM JEATEIbHOCTH;



- pa3BUTHE MHTEJUIEKTYAIbHBIX YMEHMH Yy OyIylIuX CHEHUAINCTOB: aHAJTUTHYECKHX,
MIPOEKTUPOBOUYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIpaOOTKY MpH PELIEHUH MOCTaBICHHBIX 33/1a4 MPo(eCcCHOHAIbHO 3HAYMMBIX KaYeCTB, TAKHX KaK
CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsl NHULNATUBA.

[lpakTUyeckue 3aHSATUS TPOBOIITCS B paMKax COOTBETCTBYIOIIEH TEMbl, IOCIE OCBOCHHS
TMIAKTUYECKUX SAMHHUL, KOTOPbIE 00ECTIeYNBAIOT HATMYKE 3HAHU, HEOOXOAUMBIX JJIsI €€ BBIIOTHEHUSL. .



2METOAUYECKHUE YKA3AHUS
PA3JEJ 1. IPABUJIA O®OPMJIEHUS YEPTEXKEN

Tema 1.1 OcHOBHBIE cBeeHNs 110 0()OPMJIEHHIO YepTeKeil

IIpakTnyeckoe 3ansaTue Nel
N3yueHue cTaHIapTOB €JMHON CUCTEMbI KOHCTPYKTOPCKON JTOKYMEHTALUHU:
I'OCT 2.301-68 ECKJ] ®opmatst ueptexeit; [OCT 2.302-68 ECKJl Macmita0sr,
I'OCT 2.304-68 ECKJ] Yeptexnsriit mpudt; [OCT 2.303-68 ECKJ] JIunuu yeprexa;
I'OCT 2.307-68 ECKJl Hanecenue pa3mepoB U NpeAeIbHbIX OTKIOHEHUM

Heab: popmupoBaHre 3HAHUM U MEPBOHAYAIBHBIX YMEHHUI MO BBIMOJHEHUIO OCHOBHOW HAJIIHACU

yepTrexa

Beinosinus patdory, Bl Oyaere ymers:
- Y1 odopmisaTh M 4YMTaTh YEPTEXKH JeTalei, KOHCTPYKLUMH, cXeM, crnenupuKanui 1o

CIEIHAIbHOCTH;
MatepuajibHoe o0ecnieyeHue:
1.HaGop 4epTexHbIX HHCTPYMEHTOB;
2. ®opmar A4;
3.Pa3narounslii Matepuai ( OCHOBHAsI HAJIIIUCH).
3aganue:
1.3amanue BHIOIHUTH HA popmare A4;
2.BbIuepTuTh OCHOBHYIO HAJIIKCh;
3. Tonmuny nmuamnit codmronats B cootBerctBun ¢ [OCT 2.303-68;
4.Hanectu pa3mepsl.
Kparkue Teopernyeckue cBeieHUSA:
UYepTterk opopmisieTcss paMKoid, KOTOPYIO IPOBOAST CIUIOIIHONW OCHOBHOW JIMHUEH OT BEpXHEH,
MIpaBOW W HUKHEW CTOPOH BHEIIHEH paMKH Ha SMM 1 Ha 20MM OT JIeBOM AJis MOALIMBKHY JHcTa. B mpaBom

HIDKHEM YIi1y (hopMaTa MOMEIIal0T OCHOBHYIO HaJIUCh yepTerxa (yriaoBoil mrami) Puc.l1.
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Puc.1 Pacnososxenue 0OCHOBHOM HAJIIIMCH HA JIUCTE

dopma, comepxaHue W pazMep Tpaduueckoil OCHOBHOW HAINMUCH JJISI TEXHUYECKUX dYepTeKen

(puc.2)



25 -
Tl B BB 70 " 50
i ' Odosznavenue dokymenma
Awvepa  BMocca Mo wonad [">Y
Ham B Aucm | A" dowyw fTodn g
? —i HasBanue padoms: 5%5 L) 4 8
Spolopu
2 /v » L.,;: Avem i Aucmod o
Hauwernobonue - undexc
v . kommp npednpusmus Q
Yond
—Ronupoan @opMam &

Puc.2 OcHoBHAas HaAmUChH

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1.BxoaHOM KOHTPOIIB;
2.Pa3naua nuaakTHYecKoro MaTepuana;
3.Beimonnenne paboThl CTyJeHTaMU.
Xona padoThI:
1.Ha ¢opmare A3 pacnonoxuTe OCHOBHYIO HAJIIHCh MO CEPEANHE JINCTA,
2.Co0mronast pa3Mepbl OCHOBHOM HAIMUCH (PUC.2) BBIYEPTUTE KOHTYPHI CILIOIIHON TOHKOM TUHUEH;
3.06Beaute yeprex B coorBercTBum ¢ [[OCT 2.104 — 68.
4.Hanecute pa3mepsl.
®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHAs Tpaduueckas pabora

Kputepun onenkmn:
O1eHKa «OTJIMYHO0Y» CTABUTCS, €CIIM 33JaHHE BBIIOJHEHO OJHOCTHIO, BCE 33/1a4H PELLICHBI.

OIIGHKa «X0poII0>» CTAaBUTCA, €CJIX 3aJaHUC BBIIIOJIHCHO HE IIOJHOCTBIO, 3aJa4u PCIICHBI HA 75%.
OHeHKa «YAOBJETBOPUTECJIBHO>» CTaBUTCA, €CIW 3aJaHUC BBIIIOJIHCHO HE IOJHOCTHIO, 3aJadun

petenst Ha 50%.
OreHka «Hey10BJIeTBOPUTEIbHOY» CTAaBUTCS, €CITU 3aJ]aHIe HE BHITIOJIHEHO.

IIpakTnyeckoe 3ansaTue Ne2
BeluepurBaHue paMKu 1 OCHOBHOW HAJIIIMCH YEPTEXKA.
BrimonHenue rpaduyeckoil KOMIIO3UIMK U3 JIMHUH yepTexa B pyuyHOU rpaduke
(bopmat yepTeKHOTO JTUCTA TI0 3aJAHUIO TIPETI01aBaATEIs).

Hean: hopMupoBaHue nMepBOHAYATHHBIX YMEHUHN 1O MPOBEICHUIO TUIIOB JTUHUN

Boinosinus padory, Bl Oyaere ymers:
- Y1 odopMisaTh M 4YMTaTh YEPTEXKH JleTajed, KOHCTPYKUMH, cXeM, crenupuKanui 1o
CHEIHaIbHOCTH;
MarepunanbHoe obecrnieyeHue:
1.Habop uepTeKHbIX HHCTPYMEHTOB;
2. popmara A4,
3. PazgaTouHblil MaTepHuall o BapuaHTaMm

3aganme:
1.3ananue BHIMOMHUTH HA hopMmaTe A4,
2.BeIuepTuTh IPUBEICHHBIC JIMHAH U U300pakKeHHsI, COOTIOas MX YKa3aHHOE PACIIONIOKCHIE,

3. TonmuHy MuHUN BBIMOTHUTH B cooTBeTcTBUU ¢ ['OCT 2.303-68;
4.HanecTtu pasMepsl.
Kpartkne Teoperuyeckne cBeleHUs:



[Ipu BBITIOIHEHHUH JIFOOOTO YepTeka OCHOBHBIMU djieMeHTaMu sBisitoTcs TuHud. CormacHo 'OCT
2.303-68 niist n300paskeHUs U3ACTUM Ha YepTe)Kax MPUMEHSIOT JTUHUM Pa3IMYHBIX TUIIOB B 3aBUCUMOCTH

OT MX HAa3HAYCHHUSI, YTO CIIOCOOCTBYET BBISABJICHHUIO (hOPMBI H300pakaeMOTro M3/IEIHS.

I'OCT 2.303-68 ycranaBnuBaeT HayepTaHWUs U OCHOBHBIC HAa3HAUYCHHS JIMHUM Ha YepTEkaxX BCEX

OTpaCHCﬁ IIPOMBIINIJIEHHOCTH U CTPOUTECIILCTBA.

Tabmnuua 1

HaumenoBanue

Hauepranue

Tommuyaa TuHIN

OcHoBHOE
Ha3HAYEHUE

CoutonrHas ToJjcras
OCHOBHas

S=(0.5+14)

JInnus
BUIMMOIO
KOHTYpa

CruronrHas TOHKas

.

Ot S/3 o 2/3S

JInaun
pa3MepHbIe U
BBIHOCHEIE,
JIMHUHU
ITPUXOBKH, OCH
MPOEKIIUH,
JIMHUHT
MMOCTPOEHUS

CruronrHas BOJHHUCTas

Ot S/3 no 2/3S

JIunuu oOpeIBa,
JTUHUT

pasrpaHUYCHUN
BUJIA U pa3zpesa

[IITpuxoBas

Ot S/3 no 2/3S

JInaus
HEBUIUMOI'O
KOHTYpa

[ITpuxnyHKTHpHAsA TOHKAs

Ot S/3 no 2/3S

JInuanu oceBble U
LIEHTPOBBIC

[ITpuxnyHkTrpHas
YTOJIICHHAs

Ot 2/3S 5o S/3

JInann
IIOBEPXHOCTEM,
TIOJITeKAIITIX
TepMOOOpaboTKe
WJIA TIOKPBITHIO

PasomkHyTas

OrSnol %S

JInauu ceuenuii

CrutonrHast TOHKas ¢
U3JI0MaMU

Ot S/3 no 2/3S

JITMHHBIC TUHUN
oOpbIBa

I TpuXmyHKTUPHAS C
JBYMS TOYKa TOHKas

I3

—d _‘._é.:; s

L. |5 30

Ot S/3 o 2/3S

Jluauu cruda Ha
pa3BepTKax

Ilopsinok BbINOJHEHHS PadOThI:
1.BxonHOM KOHTPOIIB;

2.Pa3gava TMIaKTUYECKOTO MaTepuana;
3.BemmonHenue paboThI CTyIEHTaMH.

Xon paborhr:

1.HauepTuTe paMKy 1 OCHOBHYIO HaJITHCh.

2.3a,Z[aHI/ISI BBIITOJIHATE B COOTBETCTBUH C BAPUAHTOM.

3BBINOIHUTE pa3METKY Ha JIUCTE.

4.HpOBCI[I/ITe TOHKYIO BCPTUKAJIBHYIO JIMHUIO 4YCPEC3 CCPCAMHY YCPTCIKa U HaA HEel caenaiTe

IIOMETKHU B COOTBETCTBUU C pasMEpaMu, IIPUBCACHHBIMHA B 3a/IaHHU.

8




5.Yepe3 HameueHHblE TOYKH MPOBEAMTE TOHKHE BCIIOMOTaTENbHbIE TOPU3OHTANbHbIC JIMHUH,
o0Jeryaroniye NoCTpOeHHU .

6.Ha BepTHUKanbHON OCH, MPeAHA3HAYEHHOM VISl OKPYKHOCTEH, HAHECUTE TOYKH, YEPE3 KOTOPHIE
IIPOBEIUTE OKPYKHOCTH JIMHUSIMH, YKA3aHHBIMU B 3a/IaHUU.

7.BbinonHuTE MOCTPOEHUS! TOHKUMHU JTUHUSIMHU.

8.BbINOIHUTE HAKIOH IUTPUXOBKU OTHOCHUTEIBHO pPaMKH- 45°, paccTositHue  MEXIy
napajyuiebHBIMU JTUHUSMH IITPUXOBKHU OT 2 110 4 MM.

9.IlpoBenuTe OCEBbIE U LIEHTPOBBIE JTUHUMU.

10.ITpoBepbTe M OOBEIUTE YEPTEK.

11.3amoHUTE OCHOBHYIO HAIIIUCh.

dopma npeacTraBJieHUs pe3yJbTaTa: BhIIOIHEHHAs rpaduyeckas padora.

Kpurepun oneHku:
OlLieHKa «OTJIMYHO» CTABUTCS, €CJIM 33/IaHUE BBIMOJIHEHO MOJHOCTHIO, BCE 33/1a4U PEILICHBI.

OH€HKa «XOpPOII0>» CTaBUTCA, €CJIM 3aJaHHUE BBINIOJTHCHO HE IIOJTHOCTHIO, 3aJa4u PCUICHBI Ha 75%.
OLIGHKa «YAOBJIETBOPUTECJIBHO)» CTABUTCA, CCJIM 3aJaHHUC BBIIIOJHCHO HC IIOJHOCTBIO, 3aJavu

pemiensl Ha 50%.
OrnieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIA 33/IaHUE HE BBIMOJIHEHO.

IIpakTnueckoe 3ansaTue Ne3

BeimonHeHne koMmno3unuu u3 OykB ¥ nu@p ¢ 3aaHHBIM HOMEpOM mipudTa B py4yHO# rpaduke
(popmaT yepTeIKHOTO JTUCTA 10 33TAHHIO PEIIO1ABATEISI)

Hean: ¢opmupoBaHue 3HAHWNH M TEPBOHAYAIBHBIX YMEHHH I0 HamuMCaHWiO OykB W mudp
YepTEKHBIM IIPUPTOM
Boinosinus patdory, Bl Oyaere ymers:
- Y1 odopmisaTh M 4YMTaTh YEPTEXKH JeTalel, KOHCTPYKLUMH, cXeM, chenupuKanui 1o
CIEIHAIbHOCTH;
MatepuanbHoe o0ecnieyeHue:
1.Habop uepTeKHbIX HUHCTPYMEHTOB;
2.Barman ¢opmara A4;
3.Ilpumep BbInoaHsIEMOMN IpaduyecKoil padboThl;
4.MenoBoli 4epTex;
5.Yeprexnsbiii mpudt tuna b FTOCT2.304-81.
3aganue:
1.3ananue BBIMOAHUTH HA popMmate A4;
2.BbImonHuTh HagnucKu OykBaMu U U paMu yepTexxHoro mpudra pazmepa 14;10;
3. Tommuuay OykB mudpa BemogHUTE B cooTBeTcTBHE ¢ [[OCT 2.304-81.
Kparkue Teopernyeckue CBeAeHUSA:
Mpudrt yepréxunbiiit TOCT 2.304-81
HIpudt Tvna b ¢ HakIOHOM
IIponucHbIE OYKBBI
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[Iupuna 6ykB u udp tuna b, Mmm

Tabauua 2

OTHOCHUT Pa3smep mpudra (BpIcOTa MPOMHUCHBIX
ByKBbI ¥ LIU(PBI eTbHbIH OykB)

pasmep 18125135 5 7 11014 | 20
Mpomucu | b, B, U, U, K, JI, H, O, 11, (6/10)h 1 |114| 2 3| 4 6 8 | 12

pie OykBol | P, T, YV, I, Y, b, D, 4
A, I, M. X, b, 1O (7/10)h | 12 11725135 5 7 110 | 14
XK, @, I, I, b (8/10)h | 15| 2 3|14 |55 8 |11] 16
E,T,3,C (5/10)h 1 113[18|25|35| 5 7 |10
Crpounsie | a, 0, B, T, 1, €, 3, H, H, K, 1 (5/10)h 1 (13(18|25|35]| 5 7 | 10

OYKBBI H,0,1, P, Y, X, 4,11, b, 3, 51
M, b, b, O (6/10)h 1 (14| 2 3 4 6 8 | 12
X, T, ¢, I, 11 (7/10)h | 1,2 11,7(25]|35| 5 7 110 | 14
c (4/100h 108 | 1 [16] 2 3 6 8
Huopsr | 2,3,5,6,7,8,9,0 (5/10)h 1 112(18|25|35| 5 7 |20
1 (3/10)0h 1 05 10,7 1 |15]| 2 3| 4 6
4 (6/10)h 1 |14 2 3| 4 6 8 | 12
Tab6mumna 3
ITapamerps! mpudra
060
[Tapametps! mpudra 3Ha4 OTIEOCHTGHBHH Pasmep, Mm
it pasmep
eHUS
Pazmep mpudra:

BBICOTA MTPONMCHBIX OYKB h (6/10)h | 10d 18| 25 3,5 5 7 | 10| 14 | 20
BricoTa cTpouHBIX OYKB c (7/10)h | T7d 13 | 18 | 25 |35 5 7 110 | 14
paccTostHue MEXIy | A (2/10)h 2d [ 0,35 | 05 0,7 1 (14| 2 28] 4

OyKkBaMu

MuyHAMaNTBHBIN IIar CTPOK

(BBICOTA b (A7/10)h | 17d | 3,1 | 4,3 6 85|12 | 17 | 24 | 34
BCIIOMOTaTeNbHOM CETKH)

MuHuManbsHOE e (6/10)h 6d 1,1 15 2,1 3 (12| 6 |84 | 12
paccTostHue mexay | d (1/10)h d 018 | 025035 (0507 1 |14 ] 2
CJIIOBaMH

Tommuza nuani mpudra

Ilopsinok BbINOJHEHHSI padOThHI:
1.BxonHOM KOHTPOIIB;

2.Pa3gava TMIaKTUYECKOTO MaTepuana;

10




3.BeimonHeHue paboThl CTYACHTaMH.

Xon paboThr:

1.HauepTtute pamKy.

2.Pacuntarh BCE€ HAJNUCHU THUTYJIBHOTO JHUCTa B paboueld TeTpagud B COOTBETCTBUU C
TpeOOBaHUSIMH

npenogaBarens aucuuruinael 1 [OCT 2.304 — 81.(cm. Tabnuma 2 u 3);

3.BbimonHuT,  MpaBWIIBHO ~ KOMIIOHOBKY — 4YepTexka  (IpoBeauTe
BCIIOMOTATENIbHBIC TMHUH, OTPAHUYHUBAIOIINE BEICOTY MPOIUCHBIX U CTPOYHBIX OYKB HGPa);

4.Cnenaiite pa3MeTKy TOHKHMH JIMHUSMH C HAaKJIOHOM 75°, MIUPUHY KaXI0W OYKBBI M ITU(DPHI,

TOPU30OHTAJIBHBIC

paccTosTHUE MEXI1Y HUMU;
5.BrnumuTe B ceTKy TOHKMMH JTUHUSIMU HAJIITUCH;
6. [IpoBepnTe 1 00BenuTe HaaMUcH KapannamoM TM umu HB..
dopma npeacTraBJieHus pe3yJbTaTa: BhIIOIHEHHAs rpaduyeckas padora.

Kpurepun oneHku:
OLieHKa «OTJIMYHO» CTABUTCS, €CJIM 33IaHUE BHITIOJHEHO MOJHOCTHIO, BCE 3a/1a4U PEILICHBI.

OI_IeHKa «XOpPOoII0>» CTaBUTCA, €CJIM 3aJaHUE BBIIIOJIHCHO HE IIOJTHOCTBIO, 3a4a4u PCUICHBLI Ha 75%.
OIIGHKa «YAOBJIETBOPUTECJIBHO)» CTABUTCA, CCJIM 3aJaHHC BBIIIOJHCHO HE IIOJHOCTBIO, 3aJadu

pemiensl Ha 50%.
OrnieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJI 3a/IaHUE HE BBIMOJIHEHO.

IIpakTHyeckoe 3anaTue Ned
BrinonHeHnue TUTYNIBHOTO JiMCTa abOoMa rpaduyeckux padoT B pydHOl rpaduke
(popmaT yepTeIKHOTO JTUCTA IO 33TAHUIO MPETIOIABATEIIS).
3anonHeHre OCHOBHOM HAJIICH YepTexa)

Heab: dopmupoBaHue 3HAHUM U TNEPBOHAYAIBHBIX YMEHHMH [0 HamucaHuio OykB u 1udp

YepPTEIKHBIM MpUPGTOM

Boinosinus padory, Bel Oyaere ymers:
- Y1 odopMisaTh M 4YMTaTh YEPTEXKH JleTaled, KOHCTPYKUMH, cXeM, crenupuKanui o
CHEIHaIbHOCTH;
MarepunanbHoe obecnedeHue:
1.Habop uepTeKHbIX HHCTPYMEHTOB;
2.Barman ¢opmata A3;
3.Ilpumep BbInoiaHsEMON IrpaduyecKoil padboThl;
4.MenoBoii 4epTex;
5.Yeprexnsbrii mpudt tuna b FOCT2.304-81.
3aganue:
1.3aranne BHIMOTHUTE HA opmaTe A3;
2.BbImonHuTh HagnucKu OykBaMH U UG paMu yepTexxHoro mpudra pazmepa 14;10;
3. Tommuuay OykB mudpa BeImodHUTE B cooTBeTcTBHH ¢ [OCT 2.304-81.
ITopsinok BbINOJHEHHS PadOThI:
1.BX01HOHM KOHTPOJIb;
2.Pa3naua n1uaakTH4eCKOro MaTepuana;
3.BoinonHenue paboThl CTyIEeHTaMHU.
Xon paborsr:
1.HauepTtute pamKy.
2.PacuutaTh BCE HAANMUCH THUTYJIBHOTO JIUCTa B paboueil TeTpaau B COOTBETCTBUU C
TpeOOBaHUSIMHU
npenogaBatens aucuuriuHel 1 [OCT 2.304 — 81.(cm. Tabnuma 2 u 3);
3.BbInonHUT,  MpaBWIIBHO ~ KOMIIOHOBKY — uYepTeka  (IIPOBEIUTE  TOPU3OHTAJIbHBIE

BCIIOMOT'aTCJIbHBIC JIMHUU, OTPAHUYUBAIOIINUEC BHICOTY IMMPOIUCHBIX U CTPOYHBIX 6YKB mﬂ(bpa);
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4.Cnenaiite pa3aMeTKy TOHKHMH JIMHUAMH C HAKJIOHOM 75°, MIUPUHY KaKJI0H OyKBBI U 1HU(]PHI,
paccTosTHUE MEXIY HUMU;
5.BrnumuTe B ceTKy TOHKMMH JTUHUSIMU HAIITUCH;
6. [IpoBeprTe 1 00BenuTe HaaMUcH KapanaamoM TM umu HB..
dopma npeacTraBJieHUs pe3yJbTaTa: BHIIIOIHEHHAs rpaduyeckas padora.

Kpurepun oneHku:
OlLieHKa «OTJIMYHO» CTABUTCS, €CJIM 33IaHUE BBIMOJIHEHO MOJHOCTHIO, BCE 33/1a4U PEILICHBI.
OLeHKa «XOpOLI0» CTaBUTCS, €CIIN 3a/IaHUE BBIIIOJIHEHO HE MTOJIHOCTHIO, 33/1a4l pelIeHsbl Ha 75%.
OlLeHKa «yIOBJIETBOPUTEJIbHO» CTAaBUTCS, €CIM 3aJlaHUE BBHINIOJIHEHO HE TMOJHOCTBIO, 3aJa4i
peuiensl Ha 50%.
OlLieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIA 3a/IaHUE HE BBIMOJIHEHO.

IIpakTHyeckoe 3anaTHE NeS
BrruepunBanue B pydHOH Tpaduke yepTexa MII0CKOro KOHTypa
B 3aJaHHOM MaciiTabe 1 HaHECEHUE €r0 pa3MepPOB

Henb: QopmupoBaHue mNEepBOHAYAIBHBIX YMEHUN IO BBIYEPUYMBAHHUIO IIJIOCKOTO KOHTYpa H
HAaHECEHUE Pa3MEPOB Ha YEPTEKE

Boinosinus padorty, Bel Oynere ymers:
- Y1 odopMisTh W 4YHTaTh YEPTEXKH JeTajed, KOHCTPYKIHH, CXeM, CIeHU(pUKAINNA 10
CIELIMAJIBHOCTH;

MatepuajibHoe o0ecnieyeHue:
1.HaGop 4epTexHbIX HHCTPYMEHTOB;
2.Batman ¢opmara A4;
3.Ilpumep BHIMOIHAEMON PAKTUIECKOI paboTHI;
4. MenoBo# yepTexK.
3ananne:
1.3amanue BBINOJHUTH HA popmarte A4.
2.BBINOJIHUATE YEPTEX MIOCKOTO KOHTYpa JIETalHU.
3.Hanectu pa3mepsl cornacHo TpedoBanusm 'OCT 2.307-68 ECK/I.
Kparkue Teopernyeckue cBeieHUS:
MacmrTadbl
1.Jomxub! cooTBeTcTBOoBaTh [[OCTYy 2.104-68.
2.Macmtab yeptexxa 'OCT 2.302-68 — oTHOIIEHUE IMHEHHBIX pa3MepoB U300pakeHUs IpeaMeTa
Ha YepTeke K ero AeUCTBUTEIbHBIM Pa3MepaM.
3.ITpu BBINOJIHEHUH YepPTEXkKeEH ciaeyeT MPUHIUMATh MaclITa0bl COrTIACHO MPUBEAECHHON TaOIMIIbL.
4.Macmtal, M300paK€HHBI Ha 4YEpTeKe, 3alMCHIBAIOT B COOTBETCTBYIOIIEH TIpade OCHOBHOM
Hagnucu no tumy: 1:1, 1:2, 2:1 u T.1.
5.He3aBucumo ot maciitaba Ha 4yepTeke MPOCTaBIAIOT JEHCTBUTEIbHBIE Pa3MEPHI I€TaNH.

Tabmauma 4
HatypanbHas BenuunHa 1:1
C ymeHbIlIeHueM 1:2; 1:2,5; 1:4, 1:5, 1:10, 1:15, 1:20; 1:25; 1:40; 1:50.
C yBennyeHnem 2:1;,2,5:1;4:1;5:1 10:1; 15:1; 20:1; 25:1; 40:1; 50:1.

2. HaneceHue pa3MepoB
[IpaBuna HaHECEHHsI pPa3MEPOB M MPEICTbHBIX OTKIOHCHHUI Ha YepTekKaxX U IPYTUX TEXHHYECKUX
nokymenrtax ycranaBimBaeT ['OCT 2.307 — 68.
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1. Pa3mepsbl Ha yepTekax yKa3bIBalOT pa3MEPHBIMU YMCIAMU M Pa3MEPHBIMH JIUHUAMU. PazmepHble
JUHUY OTPAaHUYUBAIOTCS CTpeNKaMu. JInHelHbIe pa3Mephl MPOCTABISIOT B MM 0€3 0003HAYCHUS €IUHUIIBI

HU3MEpeHusl.

Pazmenoe wecno
Bamocwan Auwus

-J Pasmepuan AuUHUR

45

-
Puc.3

2. Pa3MepHHe M BBEIHOCHMBIEC JTUHWH BBIIOJHSIIOT CINIOITHBIMM TOHKMMH JHHHAMH. BBEIHOCHMBIC
JIMHUU OOJDKHBI BBIXOAWTH 3a KOHLBI CTPEIIOK pa3MepH0171 mmadn Ha 1-5 Mm. He AOITYCKACTCA
HCII0JIB30BATh B KAYCCTBC pa3MCPHBIX JIMHHI OCEBBIC U LOCHTPOBLIC IMHUKU KOHTYpPA.
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3. PaccrosgHue pa3MepHOW JIMHUU OT MapajuieIbHOM €d JIMHUM KOHTYpa, a TaKKe PACCTOSHUE
MEXIy NapayieIbHBIMUA pPa3MEPHBIMH JIMHUAMH JOJDKHO ObiTh 7-10 Mm. HeoGxomumo wu3berath
IIEPECEYECHMS Pa3MEPHBIX M BBIHOCUMBIX JMHUH. [Ipy HerocTaTke MecTa CTPENKU 3aMEHSAIOT TOUKAMHU.

4. Pa3mepHble yuciia NUIIYT HaJl Pa3MEPHOH JINHUEH.

5. Eciim pazMepHasi JIMHHSA BEpTUKAJIbHAsA, TO Pa3MEPHOE YMCIO NHIIYT CIEBA U YUTAIOT CHU3Y
BBEpX.

6.PazMepbl ObIBalOT JMHEWHBIE — JUIMHA, IIMPHUHA, BHICOTA, BEJIMUMHA JUAMETpa, paauyca, 1yra U
YTJI0BBIE — Pa3MEPBHI YIJIOB.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1.BxonHOM KOHTPOIIB;
2.Pa3pgava nuakTHYECKOro MaTepualla o BapuaHTam;
3.BbinonHeHNe NpakTU4ecKo paboThl.
Xox padoThI:
1.HayepTuTe paMKy 1 OCHOBHYIO HAJIIHCh.
2.BbINOJIHATE IPaBUIBHO KOMIIOHOBKY YepTexka.
3.IlpoBeauTe OCh CUMMETPUH (111 CAMMETPUYHBIX JETaJIeH).
4.HaiimuTe HEHTPBI BCEX YT, IPOBEAUTE LIEHTPOBbIE JINHUU.
5.113 1eHTpOB oyr NPOBEAUTE BCE OKPYKHOCTH U JYTH MO 33JaHHBIM pa3MepaM.
6.ITocTpoiiTe KOHTYp JIeTaiu.
7.Hanecure pa3mepsl.
8.IIpBepbTe MPaBUIILHOCTb U OOBEIUTE YEPTEK.

®opma npeacTaBieHUs pe3y/bTaTa: BbIIIOJIHEHHOE YIPaXXHEHHE.

Kputepuu onenkmu:
OreHKa «OTJIMYHOY CTABUTCS, €CJIM 3a/IaHUE BBIMOJIHEHO MOJIHOCTHIO, BCE 337a4l PELICHBI.
OreHKa «XOPOILO0Y CTABUTCS, €CIH 33JaHUE BHIITOJIHEHO HE MOJHOCTHIO, 3a/1a4i pelieHbl Ha 75%.
OneHka «yJI0BJIETBOPUTEIBHO)» CTAaBUTCS, €CIU 33/IaHHE BBHIMOJIHEHO HE MOJIHOCTHIO, 33/la4d
petensl Ha 50%.
OreHka «Hey10BJIEeTBOPUTEIbHO» CTAaBUTCS, €CITU 3aJ]aHHE HE BBIMOIHEHO.

Tema 1.2 'eomeTpuyeckHe MOCTPOEHUs U MPABHJIA BbIYepPYMBaAHUSA
KOHTYPOB TeXHHYEeCKHUX JeTaJieil

IIpakTnueckoe 3ansaTne Ne6
BbruepunBanue mIoCKMX KOHTYPOB € IIOCTPOCHUEM YKIIOHOB, KOHYCHOCTH, ITPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, JIEJIEHUEM OKPYKHOCTH Ha paBHbIE YAaCTH B Py4HOIl rpaduke

Heab: popMupoBaHue 3HaHUN U NEPBOHAYATBHBIX YMEHUH 10 BBHIIOJHEHUIO MJIOCKUX KOHTYPOB C
IIOCTPOCHHUEM YKJIIOHOB, KOHYCHOCTH, IPABUJIbHBIX MHOT'OYTOJIBHUKOB, JIEJIEHUEM OKPY>KHOCTH Ha PaBHBIE
4acTy B py4HOU rpaduke

Beimosnus padory, Bel Oyaere ymers:

- Y2 BBINOJIHATH F€OMETPUUECKHUE TOCTPOCHNUS;

- V3 BBINONHATH IpaduuecKkrue U300pakeHus: MPOCTPAHCTBEHHBIX 00pa30B B PYYHOM M MAaIIMHHOM
rpaduke;

MarepunanbHoe obecrnieyeHue:

1.Habop uepTeKHbIX HHCTPYMEHTOB;
2.Barman ¢opmata A3,
3.InnakTruueckuil MaTeprai o BaApUAHTAM.
4.1Inakatsl.
5.MenoBoii uepTex.
3aganme:
1.3a1anne BHIIOTHUTH HA (hopmate A3;
2.BpIuepTuTh N0 BApUAHTY IUIOCKHAE KOHTYPBl TEXHUYECKUX JETAJIEH;
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3.Hanectu pa3Mepsr;
4.3an10JTHUTH OCHOBHYIO HAJIIIUCh.
KpaTkue TeopeTnyeckue cBeeHUS:
1. Ykaon
YKJI0H 3TO OTKJIOHEHHE MPSIMON JIMHUU OT BEPTUKATIBHOTO WM TOPU3OHTAILHOTO MOJIO0KEHUS.
Omnpenenenue ykioHa. YKIOH OIpeNEsieTcss KaK OTHOIIEHHE IPOTHBOJIEXKAILEro KaTeTa yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA K IMpHIIeKAIIEMy KaTeTy, TO €CTh OH BbIpa)kaeTcs TAHTEHCOM YIJia a.
VYKII0OH MOXHO TIocuuTath 1o gopmyne i=AC/AB=tga.

X 20%
Z 1% c

4 100

a a
Puc.4 Yxiaon

IToctpoenue yxiiona. Ha nmpumepe (pucyHok 4) HarisiiHO MPOAEMOHCTPUPOBAHO ITOCTPOEHHE
ykioHa. st moctpoenus ykiona 1:1, Hampumep, HY)KHO Ha CTOPOHAaX IMPSIMOTO YIJIa OTJIOXKHTH
IIPOU3BOJIBHBIE, HO PaBHbIE OTpe3KH. Takoil yKiIoH, OyIeT cOOTBETCTBOBAThH yriiy B 45 rpaaycoB. s
TOTO YTOOBI MOCTPOUTH YKJIOH 1:2, HY)KHO TIO TOPHU3OHTAIN OTIIOKHUTH OTPE30K PABHBIA 1O 3HAYCHUIO
JIBYM OTpe3KaM OTJIOKEHHBIM 1O BepTHUKainu. Kak BUAHO U3 yepTeka, YKIOH €CTh OTHOLICHHE KaTeTra
IIPOTHBOJIEKAIIETO K KaTeTy IPIIEKAIIEMY, T. €. OH BBIPAKACTCS TAHT€HCOM YIJIA a.

OO6o3HaueHue ykiaoHa Ha ueprexxax. OOO3HaueHHME YKJIOHOB HA YEPTEXkKE BBIIOJIHIETCA B
cootBeTcTBUM ¢ ['OCT 2.307—68. Ha ueprexe yka3plBarOT BEIMYMHY YKJIOHA C MOMOUIbIO JIMHUH-
BBIHOCKM. Ha mojike JMHMM-BBIHOCKM HAHOCAT 3HAaK U BEJIMYMHY YKJIOHA. 3HAaK YKJIOHA JOJDKEH
COOTBCTCTBOBATH YKJIOHY OHpCI[GJIHeMOfI JIMHUH, TO €CTh OAHA U3 NPSAMBIX 3HAKa YKJIOHA JOJIKHA OBITE
TOpPU30HTANIbHA, a JIpyras JOJDKHA ObITh HAKJIOHEHA B Ty XK€ CTOPOHY, YTO M OmIpejensemMas JMHUS
YKJIOHA. YTOJI YKJIOHA JIMHUU 3HaKa npumepHo 30°.

2. KonycHocTtb
KoHycHOCTBIO Ha3bIBaeTCsl OTHOIIEHHE IUaMETpa OCHOBaHMs KOHyca K BbicoTe. KoHycHOCTB
paccunTtsiBaetcs o ¢popmyne K=D/h, rne D — nuamerp ocHoBanus koHyca, h — Beicota. Ecnu konyc
YCEUYEHHBIH, TO KOHYCHOCTb PAaCCUMTBIBACTCS KaK OTHOIIEHUE Pa3HOCTH JMAMETPOB YCEUEHHOI'0 KOHYyca
K ero BeicoTe. B ciryuae yceu€HHOTo KOHYyca, popmyia KoHycHocTu Oynet umets Bua: K = (D-d)/h.

20

D

[¢
f—_— -

Puc.5 KonycHoctb

O06o3HaueHne KOHYCHOCTH Ha depTexkax. PopMy M BEIMUYMHY KOHYCa ONpPENENsIiOoT HaHECEHHEM
TpeX W3 IMEpPEeurCICHHbIX pa3MepoB: 1) auamerp Oombmioro ocHoBaHuss D; 2) nuamerp manoro
ocHoBaHus d; 3) numamerp B 3aJaHHOM IIONEpEYHOM ceueHuH Ds , MMeroleM 3aJaHHOE OCEBOE
nonoxxenue Ls; 4) mnmmHa koHyca L; 5) yrom koHyca a; 6) KOHYCHOCTh ¢ . Takyke Ha dYepTexe
JIOMYCKAETCs YKa3bIBaTh U JOIOJIHUTENIbHBIE Pa3Mephl, KaK CIIPaBOYHBIE.
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Pa3mepsl craHgapTH30BaHHBIX KOHYCOB HE HYXKHO YKa3blBaTh Ha uepTeke. JlocTaToyHO Ha
YepTeke MPUBECTH YCIOBHOE 0003HAUECHUE KOHYCHOCTH MO COOTBETCTBYIOIIEMY CTaHIAPTY.

KonycHOCTh, KaKk W YKJIOH, MOXET OBITh yKazaHa B Tpaaycax, ApoObio0 (NMPOCTOW, B BHUIE
OTHOIIEHUS JIBYX YUCEJ WIN JECATUYHOM), B IPOLICHTAX.

Hamnpumep, koHycHOCTh 1:5 MOXeT ObITh Takke 0003HaueHa Kak oTHomieHwe 1:5, 11°25°16»,
aecaTuaHoi 1poosto 0,2 u B pouenTax 20.

Jlst KoHyCOB, KOTOphIe MpuMeHsitoTcss B MammuHocTpoeHnr, OCT/BKC 7652 ycranaBiauBaer psij
HOpMaJbHBIX KOHycHOCTeH. Hopmanpabie konycHoctn — 1:3; 1:5; 1:8; 1:10; 1:15; 1:20; 1:30; 1:50;
1:100; 1:200. Taxxe B MOTyT OBbITh MicTIONIb30BaHbI — 30, 45, 60, 75, 90 u 120°

3. JleieHHe OKPY’KHOCTH HA PaBHbIe YaCTH:

Jlenenue OKpy>KHOCTH Ha paBHBIC YACTH U MMOCTPOCHUE MTPABMIIbHBIX BIMCAHHBIX MHOTOYTOJIbHIUKOB

MOYKHO BBIIOJHATE YroIbHIKOM ¢ yriaoM 45°, ¢ yrmamu 30° i 60°, a Tak 5ke ¢ OMOIIBIO IIAPKYIIS.

Puc.6 [lenenne okpy>KHOCTH Ha paBHBIC YaCTH

IMopsinok BbINoJIHEHUs PadOTHI:
1.BxonHOM KOHTPOIIB;
2.Paznaua MuaakTHYECKOTO MaTepraia 1o BapruaHTaMm;
3.Beimonnenue rpagpudeckoit paboTsl.
Xona padoThI:
1.OrpannuuTth pabouee moJyie yepTexa paMKold 1 OCHOBHOW Ha/ITUCHIO;
2.Bce 3a1aHNUs BBITOJHUTH B COOTBETCTBUU C BAPHAHTOM;
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3.3Has pa3Mephl BceX IUIOCKUX JeTallel, BHIIOJIHUTh KOMIIOHOBKY MX Ha (hopmare;
4.0mpenenuB OCM CUMMETPUU JJIsl BBIOJIHUTH TOCTPOCHUS KOHYCHOCTH M YKJIOHA JAETald ,
coOoasi MpaBujia BbIUEPUMBAHUS JeTallel, UMEIOIINE 3JIEMEHTHI JelIeHue OKPY)KHOCTEH Ha paBHbIE
YaCTH M HAKJIOHHBIE TIOBEPXHOCTH;
5.Bce nmocTpoenust BHITOIHATD B TOHKUX JIMHUSAX (JIMHUM MTOCTPOCHUS HE YOUPATh), KapaHIalioM
Mapku «T»;
6.Hanectu pasmepsl, coomonas tpedboBanus ['OCT 2.307 — 68.
7.00BecTH YepPTEKH JAeTANICH, TPUMEHSISI pa3IMYHbIe TUIBI JMHUN N0 UX Ha3HAYCHHIO, COTIIACHO
I'OCT 2.303 - 68.
8.I'padpl OCHOBHOM HaANUCH 3aNOJIHUTH OykBamu yeptexuoro mpudra./'OCT 2.304 — 81/.
®opma npeacraBJieHUs pe3yJbTaTa: BRIIOIHEHHAs rpaduyeckas padora.
Kpurtepuu ouenku:
OrneHka «0TJIMYHOY CTaBUTCS, €CJIM 3a/IaHUe BBIINOJIHEHO MOJIHOCTHIO, BCE 337a4l PELICHBI.
Or1eHKa «XOPOILO0Y CTABUTCS, €CIIH 33JJaHUE BBIITOJHEHO HE MOJHOCTHIO, 3a/1a4i pelieHbl Ha 75%.
OneHka «yI0BJIETBOPUTEJIBHO)» CTAaBUTCS, €CIU 33/JlaHHE BBINOJIHEHO HE MOJHOCTHIO, 33/laud
pemiensl Ha 50%.
OreHKa «Hey10BJIEeTBOPUTEIbHO» CTAaBUTCS, €CITU 33J]aHHE HE BBIMOIHEHO.

IIpakTHyeckoe 3ansaTHe Ne7
ITocTpoeHne KOHTypa TEXHUYECKOU JETAIA C IPUMEHEHUEM
AJIEMEHTOB COMPSHKEHUN U HAHECEHHWEM Pa3MepOB B PyUHOU rpaduke
(Ha ocHOBE BBIOOpA PAIIMOHATIBHBIX CIIOCOOOB r€OMETPUUECKUX MTOCTPOCHUI )

Henab: QopmupoBaHue 3HAHUI M [EPBOHAYAIBHBIX YMEHHI 10 BBINOJIHEHUIO KOHTYpPOB
TEXHUYECKHX JleTallell ¢ 3JIeMeHTaMU CONPSKEHUH U HAHECEHUEM pa3MepoB
Boinosinus padory, Bel Oyaere ymers:
- Y2 BBINONHATh T€OMETPUUYECKHE TOCTPOCHMUS;
- V3 BBIMONMHATH Tpaduveckrue H300pakeHUsl MPOCTPAHCTBEHHBIX 00pa30B B PYYHOM W MAITMHHOM
rpaduke;
MartepuanbHoe o0ecneuenne: HaGop depTexkHBIX HHCTpyMeHTOB; Barman ¢opmara A3;
Junaktryeckuii Mmarepuan o Bapuanram, [limakarsel, 5.MenoBon yeprex.
3ananne:
1.3aanue BBIMONHUTH Ha popmarte A4;
2.BpIuepTUTh IO BAPUAHTY IUIOCKHE KOHTYPbl TEXHUYECKHUX JeTallel;
3.Hanectu pazmepsl;
4.3an0JHUTH OCHOBHYIO HAJIITUCh.
Kparkue Teopernyeckne cBeJeHHA:
1.Conpsizkenus
IIpn BeluEpUMBaHUU AETaNEH, KOHTYpbl OYEPTAHUN KOTOPBIX COCTOST M3 NPSMBIX JIMHUH U Iy
OKPY>KHOCTEH C IJIaBHBIMU NIEPEX0/IaMU OT OJIHOM JIMHUH B IPYT'YIO, YaCTO BBIMOIHSIOT CONPSKEHNUS.
ConpsiskeHHeM Ha3bIBAaeTCs IUIABHBIN N1EPEX0 OT OAHOM JIMHUU B APYTYIO.

Aunuy qenmpod

Puc.7 Conpsixenne nepeceKaromuxcs MpsMbIX
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Touka, B KOTOpOIl OJHA JINHUSA NEPEXOJUT B APYTyI0, Ha3bIBAE€TCSl TOUKOW CONPSIKEHUS (TOUKOM
KacaHusl).

AuNuy wenmpold

Aunve gevmpold

Puc.9 Buyrpennee kacanue Puc.10 CmemanHoe kacanue

ITopsinok BbINOJHEHUs PadoOThI:
1.BxonHOM KOHTPOIIB;
2.Pazniaua 1uaakTHUECKOro MaTepHaia 1o BapuaHTam;
3.BeinonHeHne npakTu4eckoi paboThl.
Xox padoTsr:
1.OrpannunTh paboyee 1oJie YepTerka paMKoOil 1 OCHOBHOM HaJIIUCHIO;
2.Bce 3a1aHus BBINOJHUTD B COOTBETCTBUU C BAPUAHTOM;
3.3Has pa3Mephl BCeX IUIOCKHX JIeTallel, BEITIOJHUTH KOMIIOHOBKY WX Ha opmare;
4.0mpenenuB 0CH CHMMETPUU U HEHTPBI YT OKPY>KHOCTEH, BHIIOIHUTH MOCTPOCHUSI, COOII0Aas
MIpaBUJIa BEIYCPUUBAHHS JETAJICH, MMEIOIINE SIIEMEHTHI COMPSDKEHHS
5.Bce nocTpoeHus BBIMOIHATh B TOHKUX JIMHUAX (JINHUM MIOCTPOEHUS HE yOUpaTh), KapaHAalIoM
Mapku «T»;
6.Hanectu pa3zmepsl, cobmonas tpedoBanus 'OCT 2.307 — 68.
7.00BecTH YepTEXKH JeTalIeH, TPUMEHSISI pa3IMYHbIe TUIIBI JMHUN IO UX Ha3HAYSHHIO, COTIIACHO
I'OCT 2.303 — 68.
8.I'padbl OCHOBHOM HAAMUCH 3aMOJHUTH OykBamu yeptexnoro mpudra./OCT 2.304 — 81/.
®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOIHEHHAs rpaduueckas padora.

Kpurepun onenkmn:
OrneHKa «OTJIIMYHO» CTABUTCS, €CIIH 33JaHHE BBINOJIHEHO IOJHOCTBIO, BCE 3a/1a4M PELICHBI.
OrneHka «X0pomo» CTaBUTCS, €CIIN 33JaHUE BBIIIOJIHEHO HE MTOJIHOCTHIO, 33/1a4M pelIeHbl Ha 75%.
OneHka «yI0BJIETBOPHUTEIbHO» CTAaBUTCS, €CIU 3aJaHHE BBIIOJHEHO HE IMOJHOCTBIO, 3aJa4M
pemensl Ha 50%.
OrneHka «HeyA0BJIETBOPUTEIBHO)» CTABUTCSA, €CIIU 33/1aHUE HE BBIIIOJIHEHO.
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PA3JIEJI 2. HPOEKIIUOHHOE YEPYEHHUE
(OCHOBBI HAYEPTATEJIbBHOU 'TEOMETPHUN)

Tema 2.1 Metoanl npoenupoBanus. [Ipoexuun Touxy, NPAMON U IIIOCKOCTH

IpakTuyeckoe 3anaTHe Ne§
[TocTpoenue B pyuHo# rpaduike MPOEKIIUid TOUKH,
OTpe3Ka MPsIMOM, TNIOCKOCTH, U B3AUMHOTO UX PACIOJI0KECHHS

Heab: GopmMupoBaHue NEPBOHAYATBHBIX YMEHHN IO BBHIMOJTHCHHUIO MPOCKIUN TOYKH, MPSIMOU U
IUIOCKOCTH U KOMIIJIEKCHOTO 4YEpPTEKa TOUYKHU, NPSMOM U INIOCKOCTH, a TAK YK€ ONPEIECIICHUS IOJOKEHUS
TOYKU OTHOCUTEIIBHO IUIOCKOCTEH IIPOECKIUI

BbinosinuB padory, Bol Oyaere ymeTh:

- V3 BBIMOMHATH Ipaduveckrue U300pakeHus: MPOCTPAHCTBEHHBIX 00pa30B B PYYHOM W MAIIMHHOM
rpaduke;

MarepunanbHoe obecrnieyeHue:

1.HaGop 4yepTexHbIX HHCTPYMEHTOB;
2.Barman opmara A4;
3.IIpumep BbITIOTHAEMON rpapUIECKOil pabOTHI;
4.MenoBoii 4epTexK;
5. lunakTUUECKU MaTepUal 110 BapUaHTaM.
Kparkue Teopernyeckue cBeieHUA:
IMpoexkuun TOUKHN
3aganue:
1.3ananue BHIMOIHUTD [0 BapuaHTaM Ha popmarax A4.
2.Ilo xoopnuHaram Todek A W B mocTtpouTh HarinsgHoe MX H300pa)KEHHE U KOMILUIEKCHBIM
YEPTEXK.
3.0npenenuTsb MoN0KEHUE TOUEK OTHOCUTENBHO IIIOCKOCTEN TPOEKLIUH.

Kparkue Teopernyeckue CBeACHUA:

[TomecTM B MPOCTPAHCTBO TPEXTPAHHOIO yIIa TOUKY A U ONYCTUM U3 TOUYKHU NEPIIEHIUKYIISAPHI Ha
IJIOCKOCTH, TOJIYYUM ITPOEKIIMH TOUKH A.

Harnsngnoe wuzoOpaxeHue HeymnoOHO nisi ueneil depueHus. IlpeoOpazyem ero Ttak, 4TOOBI
TOpPU30HTANIbHAs U NPOQHIbHAS MIOCKOCTH COBNAIU ¢ (POHTAIBHON MIOCKOCThIO Mpoekiuil. [Tomyunm
KOMIUIEKCHBIM YEPTEX TOUKHU A.
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Puc.10 [Ipoekuu Touku

V — (ppoHTaNIBHAS TIOCKOCTH MPOEKIUH
H — ropusoHTanbpHas MIOCKOCTh TPOEKIIUU
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W — mpoduibHas TUIOCKOCTh MPOEKITUN
X,Y,Z — OCH KOOpJUHAT

0 — Hagasio oceit koopauHaT

a, a’, a” — NPOeKIUU TOUKU A

A — TOoYKa B MPOCTPAHCTBE yTJIa.

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1.BxonHOM KOHTPOIIB;
2.IHCTpYKTaX 1O BBIMOJHEHUIO MPAKTUYECKON pabOTHI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xon padoThl:

1.ITpoBeauTe OCH MPOEKIIMH KOMIUIEKCHOTO YepTekKa.

2.Ilo xoopauHaTam X, Y ¥ Z B MIJUIUMETPAxX IMOCTPOWTE TPU MPOEKUUH TOUeK ((HpOHTAIBHYIO,
TOPU3OHTAIILHYIO U TPOPHIBHYIO).

3.IlocTpoiiTe OcH HATrMAAHOTO HM300paKEHUS M NEPEHECUTE MPOEKUUU TOUYeK (KOA(PPHUIHMEHT
MCKa)XEHUS TI0 OCH Y IPUHSATH paBHBIM 0,5).

4.IlocTpoiiTe MPOEKIMM TOYEK HA HATISATHOM H300paKECHUU U HAUIUTE IOJIOKEHUE TOUYEK
OTHOCHUTEIFHO IJIOCKOCTEH MPOEKITUH.

5.0603Ha4bTe MPOEKIIUU TOYEK.

6.Hanummure BbIBOI.

IIpumeyanus:

1.Bce moctpoeHust BHIMOMHATH KapaH1alllOoM TOHKHUMH CIJIOITHBIMU JTHHUSIMH.

2. lns 0003HAYEHUS] TMPOEKUMH TOYEK M HMX PACIOJIOKEHHS MOYKHO TPUMEHHUTH IIBETHBIE
KapaHJally, 175 HarJsAHOCTH U300pasKeHusl.

IIpoexkuuu orpe3ka npsaMoii

3aganue:
1.3aaHue BBIMOIHUTD 110 BapuaHTaMm Ha opmarax A4.
2.Ilo koopanHaTaM To4Yek A ¥ B mocTpouth HariasiiHoe n300pakeHHe U KOMIUIEKCHBIA d4epTex
npsimoii /AB/.
3.0npenenuTs noyioxkeHue npsiMoit /AB/ OTHOCUTENBHO MIIOCKOCTEH MPOESKIHiA.
4.Ilo xoopaunaram Touek A, B, C um ]| mocTpouTh KOMIUIEKCHBIH 4YEpTEX W HAriasgHOE
nzobpakenue npsmoix /AB/ u /CJ1l/. Onpenenuts UX B3aMMHOE pacloI0kKeHHUE.
5. Ilo koopauHaTam Touek A U B mocTpouTh KOMIUIEKCHBIN YepTex npsimoii /AB/.
6.MeTo10M MPSIMOYTOJILHOIO TPEYroJbHUKA HAaTH HaTypalbHYIO JUIMHY OTpe3ka mpsiMoii /AB/
KpaTkue Teopernyeckue cBeieHUS:
IlonoxxeHne oTpe3ka MNPSAMOM M IUIOCKOCTH OTHOCHUTENIBHO IUIOCKOCTEH NPOEKIHUH MOYKHO
OTpPEAETUTh M0 KOMIUIEKCHOMY YEPTEXKY.
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[TonoxxeHnne mpsMOil B MPOCTPAHCTBE MOXKHO OMPEAETHTH IABYMS ee ToukaMu. [loaTomy, uTOOBI
3aJaTh MPSIMYIO Ha 4epTexkKe, JOCTATOUHO 3a]1aTh IPOEKLUH IBYX ee Todek (puc.10).

[lonoxxeHne oTpe3ka NPSIMONM OTHOCHUTEIBHO IUIOCKOCTEH NPOEKLUUN MOXKHO OIPEAEIUTh I10
KOMIUIEKCHOMY YEPTEKY.
Eciu mpsimas pacriosiokeHa MNEpHEeHIUKYISIPHO IUIOCKOCTH IPOEKIMH, TO OHA Ha3blBaeTcs —
npoeuupyoumei NnpamMoii.
Ecnu npsmas pacrionoxeHa napauieIbHO OJHOM M3 IUIOCKOCTEM NpPOEKLUH, OHa HAa3bIBAETCS -
NPsSIMO YPOBHSI.
Eciu npsimast pacnosokeHa HaKJIOHHO KO BCEM IUIOCKOCTSIM INPOEKIUI, TO OHa Ha3bIBAETCS —
NPSIMOiA 0011IEro MOJIOKEHMSI.
Ilopsinok BbINOJHEHHS padOThI:
1.BxoaH0#1 KOHTPOJIb;
2.MIHCTpYKTaX 1O BBHIIOJIHEHUIO TPAKTUYECKON paboTHI;
3.CamocrosTenbHas paboTa CTyIeHTOB.
Xoa paGoTsI:
1.HaueptuTe pamMKy U TaGIuIly ¢ KOOpIAUHATAMU TOYEK.
2.BbInosHNTE NPaBUIBHO KOMIIOHOBKY YepTexKa.
3.IIpoBenuTe Ocu NPOEKLUNN KOMIUIEKCHOIO YEPTEXKA.
4Ilo koopamHaTaM X, Y W Z B MWIUIMMETpPax IOCTPOUTE TpPU MNPOEKUuu mpsimoi /AB/
(¢ppoHTANIBHYIO, TOPU3OHTAIBHYIO U TPOPUIBHYIO).
5.00603HaubTe IPOEKLMHU TOYEK Hayajaa U KOHLA OTPE3Ka MPSIMOH.
6.IlocTpoiite ocu HaryIAgHOrO H300pakeHUsl M IMEPEHECUTE MPOEKUMU Toyek npsamoit /AB/
(k03¢ HUIMEHT UCKaKEHHS TT0 OCH Y IPUHATH paBHBIM (,5).
7IlocTpoiiTe mpoeKkUMM  HAa HarJIAAHOM M300paKEHMHM W HAHIUTEe MOJI0KEHUE TOYeK
OTHOCHUTEJIBHO IJIOCKOCTEN MPOEKIUH.
8.CremaiiTe BHIBO/I.
IIpumeyanus:
1.Bce mocTpoeHust BHIOIHATE KapaH1allloM TOHKMMHU CIIOIIHBIMU JTMHHUSIMH.
2./Ins obo3HaueHusi MPOEKLUMH TOYEK M MX HarJIJHOCTU H300paXKeHHsI MOXHO NPUMEHUTDH
LBETHBIE KapaHJalllu.

IIpoexkuus MJI0CKOCTH
3ananne:
1.3amaHue BBINOJIHUTE 110 BapHaHTaM Ha ¢popmarax A4.
2.Ilo xoopnuHatam BepminH ABC TpeyronbHHKa MOCTPONTE KOMIUIEKCHBIH 4YepTex U
OIIPEAEIIUTE €T0 MOJIOKEHUE OTHOCUTENIBHO INIOCKOCTEN IIPOEKLIU.
3.BoinosHeHUTE HArIsITHOE N300paKEeHUE MITOCKOCTH.
ITopsinok BbINOJHEHHS PadOTHI:
1.BX01HOM KOHTPOJIb;
2.MIHCTpYyKTaX 1O BBIIOJIHEHUIO TPAKTUYECKOI paboThI;
3.CamocTodTtenbHas paboTa CTYAEHTOB.
Xon paborhr:
1.3anaHue BBIMOMHUTE IO BapuaHTaM Ha popmarax A4.
2.Haueptute pamMKy 1 TaOIHIly ¢ KOOPIUHATAMHU TOYEK.
3.BbInoaHUTE NIPaBUIIBHO KOMIIOHOBKY YepTEkKa.

4.ITpoBennuTte 0CH NPOEKIUN KOMIIJIEKCHOTO YEPTEkKA.

5.Ilo xoopaunatam Touek A, B m C — mocTpoiiTe TOpH3OHTAIbHYIO, (POHTAIBHYIO U
npodunpHyto npoekiuu miockoctu ABC.
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6.I10 KOMIUIEKCHOMY Y€pPTE)KY ONpPENEIUTE MOJOKEHUE MIOCKOCTH OTHOCHUTEIBHO IJIOCKOCTEN
npoexkuuu. Hamuiumre BbIBOA.

7.IToctpoiite HarnsaHOE n3o0paxeHue miockoctu ABC.

IIpumeyanus:

1.Bce noctpoeHus BBIIOJIHATh KapaHAAIIOM TOHKUMU CIIOIIHBIMU JTUHUSMHU.

2. JInsi HArSITHOCTH HM300paXkeHUs: mpoeKnuid Mmiockoctd ABC MOXHO NPUMEHSTH IIBETHBIE
KapaHJ1alu.

dopma npeacTaBiaeHns pe3yJabTaTa: BBIIIOJHEHHOE YIIPaXXHEHUE.

Kputepuu onenkmu:
O1eHKa «OTJIMYHOY» CTABUTCS, €CIIH 3aJJaHKE BBIMIOJIHEHO TTOJTHOCTHIO, BCE 33/1a4K PEIICHBI.
OreHKa «XOPOILO0Y CTABUTCS, €CIIH 33JaHHE BHIIIOJHEHO HE MOJHOCTHIO, 3a/1a4i pelIieHbl Ha 75%.
OrneHKa «yI0BJIETBOPUTEIbHO» CTABUTCS, €CIU 3aJ[aHHE BBITOJHEHO HE IMOJHOCTHIO, 3aJa4u
pemiersl Ha 50%.
O1eHKa «HEYT0BJIETBOPUTEIBHO)» CTABUTCS, €CIIU 3a/IaHUE HE BBIITOJIHEHO.

Tema 2.2 IloBepxHOCTH M TeJIa

IIpakTnyeckoe 3ansTue Ne9
[Toctpoenne B py4yHO# rpaduke n300pakeHui MIOCKUX GUryp
Y T€OMETPUYECKUX TEJl B OPTOTOHAIBHBIX IMPOEKLHUIX

Hean: dopmupoBaHHE 3HAHUM M MEPBOHAYAIBHBIX YMEHHUH MO MOCTPOCHHIO NMPOEKLUUN IPYIIbI
re€OMETPUUYECKUX TET
Boinosinus padorty, Bel Oynere ymers:
- V2 BBINOJHATH TEOMETPUYECKUE TTOCTPOCHUS;
MarepunanbHoe obecrniedeHue:
1.HaGop 4epTexHbIX HHCTPYMEHTOB;
2.Batman ¢opmara A3;
3IunakTHueckuii MaTepua o BapuaHTam;
4.Metoauueckue yKazaHus K MpakTHUECKOi padore;
5.Mopensb rpymnisl TeOMETPUYECKHX TET,
6.MenoBoil uepTex.
3ananne:
1.3ananue BBIMOJHUTD HA popmare A3;
2.BbIyepTuTh TpU IPOEKLUHU TPYIIBI TEOMETPUUYECKUX TET,
3.Hanectu He0OX0MMbIE pa3MepBhl.
Ilopsinok BbINOJHEHHS padOThI:
1.BxonHOM KOHTPOIIB;
2.MlHCTpYKTaX MO BBIOJHEHUIO IPAKTUYECKOM paboThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.
Xoa paGoTsI:
1.HauepTuTe paMKy 1 OCHOBHYIO HaJIIUCh;
2.IIpoananu3upynTe MOJOKEHUE KaKJOTO TEJNA MO OTHOLIEHHUIO IIIOCKOCTEN IMPOEKIUN U IpYyr
ApyTa,
3.0mpenenute HampaBiieHHE OOpa3ylOIIUX 3aJaHHBIX TEl U UX IOJIOKEHHE OTHOCUTENIBHO
IIJIOCKOCTEN MPOEKIIUIA;
4.IlepeuepTuTe TOPU3OHTAIBHYIO H  (POHTAIBHYIO TPOEKIHI0 TEl IO  pa3Mepam
(mpoenMpoBaHUE TEOMETPUUECKOT0O TEJIAa HAUHUTE C MPOEKIUU €T0 OCHOBAHHUSA);
5.IToctpoiite TpeThio (TIPOGHUIBHYIO) MPOCKIUIO TPYHIBl TE€OMETPUYECKUX TEN C IMOMOIIBIO
IIOCTOSIHHOM NPSIMOM;
6.IIpoBepbTe 1 0OOBEIUTE YEPTEK.
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7. OGopMHUTH YEPTEX: 3aMOTHUTH OCHOBHYIO HAAMKUCH coriacHo ¢ TpeboBanusmu ['OCT 2.104 —
68 u I'OCT 2.304 — 81.
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Puc.12 IIpoekuust Tpynmsl TeOMETPUYECKUX TeIl
®opma npeacTaBjeHUs pe3yJbTaTa: BBIIOJIHCHHAS rpaduueckas padboTa.

Kputepuu ounenkmu:
OreHKa «OTJIMYHOY CTABUTCS, €CJIM 3a/IaHUE BBIIMOJIHEHO MOJIHOCTHIO, BCE 337aUl PELICHBI.
OreHKa «XOPOILO0Y CTABUTCS, €CIH 33JaHHE BHIIIOJIHEHO HE MOJHOCTHIO, 3a/1a4i pelIeHbl Ha 75%.
OneHka «yI0BJIETBOPUTEIBHO)» CTABUTCS, €CIU 33/JlaHHE BBHIMOJIHEHO HE MOJIHOCTHIO, 33/la4d
petensl Ha 50%.
OreHKa «Hey10BJIEeTBOPUTEIbHO» CTAaBUTCS, €CITU 33J]aHHE HE BBIMOIHEHO.

IIpakTyeckoe 3ansaTue Nel0
[Toctpoenue B pyuHoli rpaduke NpoeKIil TOUEK U JTUHUM,
JEXKAIUX Ha MOBEPXHOCTAX reoMeTpudeckux Teil. Iloctpoenne pa3séprok

Heasn: popMupoBaHre NepBOHAYATBHBIX YMEHHI MO MOCTPOECHUIO Pa3BEPTOK MEOMETPUUECKUX Tell
U ITOBEPXHOCTEH

Beimosnus padory, Bel Oyaere ymers:

-Y2 BBINOJIHATH FEOMETPUUYECKNE TOCTPOEHUS.

MarepunanbHoe obecnedeHue:

1.Habop uepTekHbIX HHCTPYMEHTOB

2.Barman ¢popmata A4

3.IIpumep BBINOIHIEMOTO YIIPAKHEHUS

4.MenoBoii yepTex

5.0nexTpoHHble Tabnuibl «I'eomeTpruyeckue Tena. PazBepTku reoMeTpudeckux Tem»
6./lunakTHUECKU MaTepra o BapuaHTaM.

3aganue:

1.3amaHue BBINOJIHUTE 110 BapraHTaM Ha ¢popmarax A4
2.Ilo ueprexy mpakTUueckod paboTbl Ned BBHINOTHUTH pPa3BEPTKU IMOBEPXHOCTEH
TE€OMETPHUECKUX Tel (MIPU3MBbI, MHPAMUIBI, HIWIMHIPA, KOHYCA).

KpaTkue Teopernyeckue cBeieHUS:

Pa3BEPTKM MOBEPXHOCTH N€OMETPUYECKHUX TET — ATO IJIOCKas (GUrypa, KOTopas MojydaeTcs npu
COBMEILEHUU BCEX IpaHEeil MM BCEX MOBEPXHOCTEH, OrpaHUUYMBAIONIMX TEJNO, C OJHOM IMJIOCKOCTHIO.
I'maBHast 0COOEHHOCTH DPa3BEPTKM B TOM, YTO JUIMHBI JIUHUA T€OMETPHUUYECKOrO Tejla MIPH TaKOM
M300paKeHUH OCTAIOTCS HEU3MEHHBIMH.

23



Pa3BepTka moOBEpXHOCTEH IO00M NPSIMOM NPU3MBI TMPEJACTABISAECT COOOW TUIOCKYIO (UTypy,
COCTaBJICHHYIO U3 OOKOBBIX TPaHEH - MPSIMOYTOJILHUKOB U ABYX OCHOBAHHI — MHOTOYTOJTbHHKOB.
Pa3BepTka mOBEpXHOCTEH IWIMHApPA COCTOMT M3 MPSMOYroJbHMKAa M JBYX KpyroB (puc. 12). Omna
CTOpOHA MPAMOYTOJIbHUKA paBHA BBICOTEC UWIMHApA, JApyras - JJIMHE OKPY>KHOCTH OcHOBaHus. Ha
YepTexke pa3BepTKH K MPSMOYTOJbHHUKY MPUCTPAUBAIOT JBa Kpyra, AUaMeTp KOTOPBIX PaBEH JUAMETPY
OCHOBaHMH HWJIMHPA.

Pa3BepTka moBepXHOCTEH KOHYCa MPEACTABISIET COO0M MIOCKYIO (PUTYpY, COCTOAIIYIO U3 CEKTOpa -
pa3BepTKU OOKOBOM MOBEPXHOCTH M KPYyTra - OCHOBAHHSI KOHYCA.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1.BxonHOM KOHTPOIIB;
2.IHCTpYKTaX 1O BBHIMOJHEHUIO MPAKTHYECKON pabOTHI;

3.CamocrosTenbHas paboTa CTyIEHTOB.
Havano
pazbepmeibarus

> —

41 L 1/A
>

STuruu cz2ud
lTupamuda

PazbBepmxa nobepxnocmu

Gy

lMobepxrocms

Konyc
Puc.13 IIpumMepsl BBINOIHEHNS Pa3BEPTOK F€OMETPUUECKUX TEI

Xoa pa6oThl:

1.Haueptute pamky.

2.BBITIOTHUTE KOMITOHOBKY YepTekKa.

3.Hcnonp3yiite  mpakTHueckyto padotry Ned «lIpoekiuu rpynmbl Tem»: OIpeleNnuTe
pa3Mepbl OCHOBaHMUSI, BBICOTY OOKOBOW IMOBEPXHOCTH (HAaTypaibHBIA pazMep oOpa3yroliei 00KOBOM
MOBEPXHOCTHU KaXJIOTO TEJIa)

4.IToctpoiiTe pa3BepTKy NOBEPXHOCTU T€OMETPUIECKOTO TENIA

5.Hanecure pasmepsl.
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@dopma npeacTaBJieHUs pe3yJbTaTAa: BHIIOJIHEHHOE YIPaXXHEHHE.

Kpurepun oneHku:
OlLieHKa «OTJIMYHO» CTABUTCS, €CJIM 33IaHUE BBIMOJIHEHO MOJHOCTHIO, BCE 33/1a4U PEILICHBI.
OLeHKa «XOpOLI0» CTaBUTCS, €CJIN 3a/IaHUE BBIIIOJIHEHO HE MOJHOCTHIO, 33/1a4d pelIeHbl Ha 75%.
OlLeHKa «yIOBJIETBOPUTEJIbHO» CTABUTCS, €CIM 3aJlaHUE BBHINIOJIHEHO HE TMOJHOCTBIO, 3aJ1a4u
peuiensl Ha 50%.
OlLieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIU 3a/IaHUE HE BBIMOJIHEHO.

Tema 2.3 AkcoHOMeTpPHYECKHE TPOEKIUH

IIpakTnueckoe 3ansaTue Nell
[TocTpoenue B pydHoit rpaduke n3o0paxxeHui IOCKUX GUryp
U TEOMETPUYECKUX TEJ B IPSMOYIOJIbHBIX N30METPUUECKON
U IUMETPUYECKOH MPOeKLuIX
Heas: popmupoBanue 3HAHUN U IEPBOHAYATBHBIX YMEHHH 1O MTPOBEACHUIO PA3IMYHbIX JIMHUHI
Boinosinus padorty, Bel Oynere ymers:
- V3 BBIMONMHATH Tpaduveckrue n300pakeHUsl MPOCTPAHCTBEHHBIX 00pa30B B PYYHON W MAIIMHHOM
rpaduke;
MarepunanbHoe obecrnieyeHue:
1.Batman dopmara A3;
2.Habop 4epTeHbIX HHCTPYMEHTOB.
3. JlunakTHuecKuil MaTepuall o BapuaHTaM.
4.Ilpe3enranus: «AKCOHOMETPUYECKUE POCKIIUN.
3aganue:
1.3aganue BeIMOMHUTDE Ha (hopmate A3;
2.3a OCHOBY B3iTb 3a7aHue mpakTHyeckod paboTel Nel0 u yuecTb pacnosjoXeHHe
reOMETPUUYECKUX TEJl U IIOBEPXHOCTEH OTHOCUTENIBHO JIPYT JIpYra;
3. Tonmuny nuHUM BEIMOAHUTH B cooTBeTcTBUU ¢ 'OCT 2.303-68;
4.3a110JJHUTH OCHOBHYIO HAJIHICH YepTexka.
Kparkue Teopernyeckue CBeACHUA:
1.AxcoHOMeTpUYeCKHEe NPOEeKINH
AKCOHOMETPHUYECKHE TMPOEKLIUU TPUMEHSIOTCS IS HAlJIAJHOTO HM300paXeHHs pPa3IudHbIX
npenMeroB. [Ipeamer n3o0paxkaroT Tak, Kak €ro BUAAT (TIOA OIpeneleHHbIM yrioM 3peHus). Ha Takom
1300pakeHUH OTPa’KEHBI BCE TPH MPOCTPAHCTBEHHBIX U3MEPEHHUS, TOITOMY YTEHHE aKCOHOMETPHUUECKOTO
yepTeka OOBIYHO HE BBI3BIBAIOT 3aTPyIHEHUH.
AKCOHOMETPUYECKHI YEPTEK MOMKHO MOJIIYYUTh KaK C TOMOLIBI0 KOCOYTOJIBHOIO TPOELUPOBAHUS.
JUia monydeHHs: aKCOHOMETPUUYECKHMX MPOEKIMH OCH KOOpAMHAT HAKJIOHSIOT OTHOCHUTEIBHO
IUIOCKOCTH Tpoeknuu Pa Tak, 4yToObl MX HalpaBlI€HHWE HE COBMAJO C HANpaBIEHUEM IMPOCLUPYIOIINX
ny4eit (puc. 14).

Puc.14 Hanpasnenue npoenupyommx Jydeil B aKCOHOMETPUHU

25



I'OCT 2.317-69 npemycmaTpuBaeT CJICIYIONNE aKCOHOMETPHUIESCKUE TTPOSKITUH:
- IPSIMOYTOJIbHAsI H30METPUIECKAsl TPOCKITHS;

- IPSIMOYTOJIbHAST AUMETPUYECKAsT TPOCKITHUS;

- KOCOyTroJibHas (ppOHTANIbHAS JUMETPUIECKas poekius u ap. (puc.15.)

gpauoyeoﬂo aq fpamoyeonsHog Kocoyeonsias
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Puc.15 Byl akcOHOMETpUUECKUX TPOEKIHIA
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2. [TocTpoeHHe MJOCKHX reOMeTPUYECKUX (UTYyp B AaKCOHOMETPHH

Puc.17 AkcoHOMETpHUS OKPYKHOCTH
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Puc.18 AkcoHoMeTpHUS NUIHUHAPUICCKONW MOBEPXHOCTH

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1.BxonHOM KOHTPOIIB;
2.IHCTpYKTaX IO BBIMOJHEHUIO MPAKTHIECKON pabOTHI,
3.CamocrosTenbHas paboTa CTyIEHTOB.
Xox padoTbI:
1.HauepTuTe paMKy 1 OCHOBHYIO HaJIIUCh.
2.1TpoBeauTe TOHKHE OCEBbIE JIMHUM OCEA MPOCKUHMH MPAMOYTOJbHOM H30METPUUYECKOU
MIPOEKLINU
3. Koadduuuentsr uckaxenus o ocsiMm OX, OY nu OZ npuHuUMarOT paBHbIM 1.
4.ITocTpoeHue akCOHOMETPUYECKUX MTPOCKIUH TEJ JIydIlle HAYMHATh C MPOEKINI UX OCHOBAaHU,
YUUTBIBAsl pACCTOSIHUE MEXAY LICHTPAaMU OCHOBaHUM.
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Puc.19 Ilpumep opopmienus rpapudeckoit pé60T1>1-

5.Bce nmoctpoeHust BHINOTHUTH TOHKUMU JIMHUSIMU.

6.HeBuaumble 4acTH MOBEPXHOCTEH T€OMETPUYECKUX Tell 0003HAYUTh JIMHUSAMU HEBHIUMOTO
KOHTYypa — MITPUXOBOU JIMHUEH.

7.IIpoBepTe nmpaBUIBLHOCTH TOCTpOoeHUH. OOBEIUTE YEPTEK.

8.3amosHUTEe OCHOBHYIO HAAMKUCH COTIIACHO HOPMATUBHBIM TPeOOBaHUSIM.

dopma npeacTaBlieHUs: pe3yJbTaTa: BHINOIHEHHAs rpaduueckas padora.

Kputepun onenkn:
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O1ieHKa «OTJIHYHOY» CTaBUTCS, €CJIM 3aJaHUE BHIMOJIHEHO MOJTHOCTHIO, BCE 33/1a4 PEIICHBI.
OlLieHKa «XOPOII0Y» CTaBUTCS, €CJIM 3a/IaHUE BBIIIOJIHEHO HE MOJIHOCTHIO, 33/1a4d pelieHbl Ha 75%.

OrneHKa «yI0BJIETBOPUTEIbHO» CTABUTCS, €CIU 3aJaHHE BBITOJHEHO HE TOJHOCTHIO, 3aJa4H
petienst Ha 50%.

OLIeHKa CHEYAOBJIETBOPUTECJIBbHO) CTAaBUTCA, €CJIIU 3aJaHUC HE BBIIIOJTHCHO.

IIpakTuyeckoe 3ansaTue Nel2
[Toctpoenue B py4Hoii rpaduke akCOHOMETPHUYECKON MPOCSKIMH TPYIIITBI TEOMETPHUECKUX TeIl

Heab: popmupoBaHue 3HAHUN U MEPBOHAYAIBHBIX YMEHUH MO MOCTPOCHUIO aKCOHOMETPUYECKOM
MIPOEKLNHU IPYIIIBI FEOMETPUUECKUX TEI

Beinosinus padory, Bel Oyaere ymers:

- V3 BeimonHATh Tpadudeckue n300pakeHus] NPOCTPAHCTBEHHBIX 00pPa30B B PYYHON M MAIIMHHON
rpaduke;

MarepuasibHoOe o0ecrieueHue:
1.Barman opmata A3;
2.Habop 4yepTekHbIX HHCTPYMEHTOB.
3.luakTHYeCKUi MaTepra o BapruaHTaM.

4 Ilpe3eHrarus: KAKCOHOMETPHUUECKUE MPOCKIIUS TPYIIIBI TEOMETPHUYECKUX TEI.
3ananmue:

1.3ananue BBIMOMHUTH HA hopMmaTe A3;
2.3a OCHOBY B34Tb 3aJjaHM€ IPAKTUYECKONH pabOThI
TE€OMETPUUYECKUX TEJ ¥ MOBEPXHOCTEH OTHOCUTENBHO APYT IPYTa;

3. TommuAy JInHUN BEIMOTHUTE B cooTBeTcTBUU ¢ ['OCT 2.303-68;
4.3aM0JIHUTh OCHOBHYIO HAJIKUCH YEPTEXKa.

IMopsinok BbINOJIHEHUS Pa0OTHI:
1.BxoaHo#1 KOHTPOJIB;

Nel0 wm ydecTpb pacmoJOXKeHHE

2.MlHCTpYKTaX O BHIIOJHEHUIO IPAKTUYECKOM paboThI;
3.CamocrosTenbHas paboTa CTyIeHTOB.
Xona padoThI:

1.HagepTuTe paMKy 1 OCHOBHYIO HAJIIHCh.

2.IlpoBenuTe TOHKHE OCEBBIC JIMHUU OCEH MPOEKIIMMA

IPSIMOYTOJIBHOW M30METPUYECKON
MIPOCKLIUU

3.Koadpdunuments! uckaxenus no ocsim OX, OY u OZ npuHUMAIOT paBHbIM 1.

-

— T

Puc.19 [Ipumep BBITIOTHEHUS IPAKTHYECKOW PaOOTHI
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4.IlocTpoeHue aKCOHOMETPUYECKUX MPOEKIMIO0 TPYIMIbI T€T Ha OCHOBAHMM MMPAKTHYECKOTO
3anstuss Nel(Q Jrydie HaYMHATH C MPOCKIUH WX OCHOBAHUM, YUMTHIBAS PACCTOSHHUE MEXKIY IEHTpaMU
OCHOBaHMM.

5.Bce noctpoeHust BBIIOJIHUT TOHKUMU JIMHUSIMU.

6.HeBuaumble yacTH MOBEPXHOCTEH T€OMETPUYECKUX Tell 0003HAYUTh JIMHUAMU HEBHUJIUMOTO
KOHTYpa — IITPUXOBOM JINHUEH.

7.1IpoBepTe MpaBMWIBHOCTH MOcTpoeHuit. OOBenUTe YepTexK, puc. 19..

8.3amoHITEe OCHOBHYIO HA/IIHCh COTJIACHO HOPMATUBHBIM TPEOOBAHHSIM.

®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHAs Tpaduueckas padora.

Kputepuu onenkmu:

O1eHKa «OTJIMYHOY CTABUTCS, €CIIH 33JJaHUE BBIITOJHEHO TIOJTHOCTBIO, BCE 3a/1a4H PEUICHBI.

O1eHKa «XOPOILL0Y CTABUTCS, €CIIH 33JJaHUE BBIIOJHEHO HE MOJHOCTHIO, 33]1a4i pelIeHbl Ha 75%.

OreHKa «yI0BJIETBOPHTEIbHO» CTABUTCS, €CJIM 3a/IaHUC BBHIMOJIHEHO HE IOJIHOCTBIO, 3a/la4d
pemiensl Ha 50%.

OreHKa «HeyT0BJIETBOPUTEIbHO» CTAaBUTCS, €CITU 33J]aHHE HE BBIMOJIHEHO.

Tema 2.4 Ilepeceyenne noBepxXHOCTE reOMeTPUUYECKHUX TeJl MJIOCKOCTIMHU

[MpakTnyeckoe 3ansiTue Nel3
[TocTpoenue B pydHo# rpaduke KOMIUIEKCHBIX YEPTEXKEH U aKCOHOMETPUUECKUX MPOCKIIHIMA
MHOT'OI'PAHHBIX T€OMETPUUECKHUX TeJl, IEPECEUEHHBIX MPOCUUPYIOIMMU TUIOCKOCTAMHU. [locTpoenue
HATypaJIbHOHN BEJIMYUHBI (QUTYPHI CEUCHUS U PA3BEPTKH MMOBEPXHOCTH TEI

Hean: ¢dopmupoBaHre MMEpBOHAYAIBHBIX YMEHUH IO IMOCTPOCHUIO KOMIUIEKCHBIX YEPTEXKEH,
Pa3BEPTOK U AKCOHOMETPUUYECKHUX MTPOCKIUN YCEUCHHBIX T€OMETPUUECKUX TEIl
Boinosinus pabdory, Bl Oyaere ymers:
- Y2 BBINOJIHATH T€OMETPUUECKUE TOCTPOECHUS;
MarepuanbHoe o0ecnieyeHue:
1.Habop uepTeKHbIX HHCTPYMEHTOB;
2.Barman ¢opmara A3;
3.IunakTuueckuii mMatepuai o BapuaHTaM;
4 Ilnakarsr;
5.MenoBoii uepTex.

3aganue:
1.3aganue BBITIOJHUTD 110 BapuaHTaMm Ha ¢popmare A3;
2.BBINOJIHATE KOMIUIEKCHBIN YEPTEK YCEUYEHHOTO FEOMETPUUECKOTO TENA;
3.Haiigute HaTypanbHYIO BEIMUYHUHY YCEUEHHOI'O T€OMETPUYECKOTO TENa;
4.ITocTpoiTe pa3BeEpTKY U AKCOHOMETPUYECKYIO NMPOEKIUI0 YCEYEHHOIO Tea.

Kparkue Teopernyeckue cBeieHUS:

Ceuenne

CeuenmnemM HazbIBaeTCsl IUIOCKas 3aMKHyTas (urypa, Koropas IMOJIydaeTcsi IpU IepecedyeHUun
MIOBEPXHOCTHU IJIOCKOCThIO. KOHTYp ceueHMsI OIpenensieTcsi MHOXKECTBOM TOUEK, KOTOPbIE OAHOBPEMEHHO
MIPUHA/IJIEKAT TOBEPXHOCTH U CEKYIIEH MIOCKOCTH.

B 3aBucumoctu ot (hopMBbI 3a1aHHON MMOBEPXHOCTH M PACTIOI0KEHHUS CEKYyILEeH TIOCKOCTH (urypa
CEUEHUs MOKET OBbITh WJIM JIOMaHOHM JHMHUEH (IpU MepeceueHUH MHOTOTPAaHHUKOB IUIOCKOCTHIO), WU
TUTAaBHOM 3aMKHYTOM KpUBOH (IIpU NepeceueHNH KPUBOJIMHEWHBIX MTOBEPXHOCTEN TIOCKOCTHIO).

JlJis OCTPOEHUSI OMOPHBIX MPOMEKYTOUYHBIX TOYEK (IPaHUIbI BHIMMOCTH, BBICIIME M HHU3IIHE
TOYKM M Jp.), HUCIHOJB3YIOTCS BCIIOMOTaTeNbHBIE CEKYIIME IUIOCKOCTH-TIOCPENHUKM U HHOTJa
MpUMEHsIETCS  CIOco0 MpeoOpa3oBaHUs OPTOTOHATBHBIX MPOEKUUN (HAmpuUMep, CrHocod IepeMeHbl
MIJIOCKOCTEHN MPOEKIIUi).
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J1g mocTpoeHus (PUIYyphI ceUeHNs HEOOXO0AUMO:

1. OnpenenuTs KapKkac MOBEPXHOCTHU.

2. HaliTi TOYKM NIepeceyeHusl KaK10M KapKaCHOW JIMHHUM C 3aJTaHHOM MIIOCKOCTBIO.

3. HaiieHHbIE TOYKHM IIOCIICJIOBATEILHO COCIUHUTH MEXKIY COOOM, BBIIEISAS BUAUMYIO U
HEBHJIMMYIO 4YacTH (DUTYPHI CEUCHUSI.

B cnyyae MHOTOTrpaHHHMKOB HaWJICHHBIC TOUKH COCIUHSIOT MPSMBIMH JTUHHUSAMH, B CITydae KPUBBIX
MOBEPXHOCTEU — MJIABHOW KPHUBOM.

Paznuunbie ¢hopMbl MHUN cedeHus moka3zaHbl Ha pucyHke 20. s MHOTOTpaHHUKOB 33 JIMHHUH
Kapkaca mpuHUMaroT pedpa. [ KpuBBIX TOBEPXHOCTEH — OJTMH M3 BUJIOB 00pa3yromumx. Tak, Juisi KOHyca
U [WIMHApPA O5TO MOTYT OBITh MNPSMOJIMHEHHBIE O00pa3ylomue, KPUBOIHMHEWHBIE (OKPYKHOCTH),
napajuiesu, IJis mapa — TOJIbKO OKPYKHOCTH.

Puc.21 Ceuenue npu3Msbl MI0CKOCTHIO

Ilopsinok BbINOJIHEHHS PadOThI:
1.BxonHOM KOHTPOIIB;
2.MlHCTpYKTaX MO BHIOJHEHUIO IPAKTUYECKOM paboThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.
Xoa pa6oTsi:
1.Hanecute Ha ¢opmar paMKy 1 OCHOBHYIO HA/IIUCh;
2. BBITTOTHUTH KOMIUIEKCHBIN Y€PTEX YCEUSHHOTO T€OMETPUIECKOTO Tela;
3. Ilo 3a1aHHBIM YCJIOBUSIM MPOBeIUTE (PPOHTAIBHYIO MPOSKIUIO TNIOCKOCTH U HaWIUTE €€
HaTypaJIbHYIO BEJIMUMHY CIIOCOO BpallleHUs WIH MepeMenIeHus TI0CKOCTH;
4. ITocTpoil Te pa3BepTKy YCEUEHHOTO TENa;
5. BeruepTrTe H30METPUUECKYIO TIPOEKLIUIO;
6. I[IpocraBeTe pazmepsl;
7. 3a110JIHUTE OCHOBHYIO HAJIIUCh YEPTEXKA.
dopma npeacraBJieHUs pe3y/bTaTa: BRIINOJIHEHHAs IPaKTHUecKas padoTa.

Kpurepum ouenku:
OneHka «0TJIMYHO) CTaBUTCS, €CIIN 33JJaHUE BBIIIOJIHEHO ITOJHOCTBIO, BCE 3a/1a4l PELICHBI.
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OlLleHKa «XOPOII0» CTaBUTCS, €CIIM 3aJjaHNE BBIMOJIHEHO HE MOJHOCTHIO, 33/1a4u penieHbl Ha 75%.
OueHka «yI0BJIETBOPUTEJIbHO» CTAaBUTCS, €CJIM 33JaHUE BBINOJIHEHO HE IMOJHOCTHIO, 3a7aud

peuensl Ha 50%.
OlLieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIU 3a/IaHUE HE BBIMOJIHEHO.

IIpakTnyeckoe 3ansaTue Nel4
ITocTpoenue B pyuHoii rpaduke KOMIUIEKCHBIX YEPTEKEH U aKCOHOMETPHUECKUX MTPOSKIHI
reOMETPUUYECKUX TEJl BPALLEHUS, IEPECEUEHHBIX POECIUPYIOIIUMH II10cKocTAMU. [locTpoenue
HaTypaJbHOH BEJITMYNHBI QUTYpPBl CEUEHUS U Pa3BEPTKU IIOBEPXHOCTH TEJ

Heab: _dopmupoBanue MNEepBOHAYAIBHBIX YMEHHMHM IO MOCTPOCHHIO KOMILUIEKCHBIX YEpPTEXEH,
Pa3BEPTOK U AKCOHOMETPUUYECKUX MPOCKIUN YCEUEHHBIX T€OMETPUUECKUX TEJ

Beinosinus padory, Bl Oyaere ymerTs:
- Y2 BBINONHATE T€OMETPUUYECKHE TOCTPOCHMUS;

MatepuajibHoe o0ecnieyeHue:
1.HaGop 4epTexHbIX HHCTPYMEHTOB;
2.Batman ¢opmara A3;

3. AunakTHuecKuil MaTepuall [0 BapuaHTaMm;
4 IInakatsr;
5.MenoBoii yepTex.

3aganue:
1.3ananue BHIMOIHUTD 110 BapuaHTaM Ha opmare A3;

2.BBINOJIHUTE KOMIUIEKCHBIN YEPTEK YCEUEHHOIO0 FEOMETPUUECKOTO TENa;
3.Haiigute HaTypalbHYIO BEIMYHUHY YCEUEHHOTO T€OMETPUYECKOTO TENA;
4.IloctpoiiTe pa3BepTKy U aKCOHOMETPUUECKYIO IPOEKIIUIO YCEYEHHOTO Tea.

/f/ﬁ%

Puc.21 Ceuyennie nuamHapa mIOCKOCTHIO
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Puc.22 Ceuenue KoHycCa IIOCKOCTHIO
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Puc.23 KommuiekcHsiii uepTéx «CedeHne KoHyca MI0CKOCThIO»

Ilopsinok BbINOJHEHHS PadOTHI:
1.BxonHOM KOHTPOIIB;
2.MlHCTpYKTaX MO BBIIOJHEHUIO IPAKTUYECKOM paboThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.
Xoa pa6oThI:
1.Hanecute Ha ¢popmar paMKy 1 OCHOBHYIO Ha/IIIUCh;
2. BBITTOTHUTH KOMIUIEKCHBIN Ye€PTEX YCEUEHHOTO T€OMETPUIECKOTO Tea;
3. Ilo 3a1aHHBIM YCJIOBUSM MPOBEIUTE (PPOHTAIBHYIO MPOCSKIUIO MNIOCKOCTH U HAWIUTE €€
HaTypaJIbHYIO BEJIMUMHY CIIOCO0 BpallleHUs WM MTepEMEIEHUS TUIOCKOCTH;
4. TlocTpoil Te pa3BepTKy yCEUEHHOIO TENa;
5. BeruepTure N30METPUUYECKYIO MPOEKIINIO;
6. IIpocTaBpTe pazmepsl;
7. 3a110IHUTE OCHOBHYIO HAJIITUCh YEPTEKA.
dopma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs MpakTHUecKas paboTa.

Kpurepun onenkmn:

O1eHKa «OTJIMYHOY» CTABUTCS, €CIIM 3aJJaHUE BBIIIOJHEHO MOJTHOCTBIO, BCE 3a/1a4H PELICHBI.

OneHka «XopoIo» CTaBUTCS, €CIIN 33JaHUE BBIIIOJIHEHO HE MTOJIHOCTHIO, 3a/1a4M pelIeHbl Ha 75%.

OneHka «yaOBJIETBOPHTENBbHO» CTABUTCS, €CIIM 3a/laHUE BBIIIOJHEHO HE IOJHOCTBIO, 3a7aydu
pemensl Ha 50%.

OrneHka «HeyA0BJIETBOPUTEIBHO» CTABUTCSA, €CIIU 33/1aHUE HE BBIIIOJIHEHO.
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Tema 2.5 BzanmHoe nepeceyeHne MOBEPXHOCTEH reOMeTPUYECKUX TeJl

IIpakTnyeckoe 3ansiTue NelS
[Toctpoenue B pydHOl rpadke KOMIUIEKCHBIX YePTEeKeH U aKCOHOMETPUUYECKUX MPOCKITUI
B3aMMHO MEPECEKAIOIINXCSI MHOTOTPaHHUKA U TeJla BpallleHUsI CIOCOO0M CeKYIIUX ITOCKOCTEN

Heab: GopmupoBaHue NEpBOHAYATBHBIX YMEHHUH IO MOCTPOEHHUIO KOMIUIEKCHBIX YEpTEeXeu, U
AKCOHOMETPHUYECKUX MPOSKIIMA B3aUMHO TIEPECEKAIONINXCS MHOTOTPAHHHUKA U TEJIa BPAIICHHS CTIOCOO0M
CEeKYIUX IITOCKOCTEN

BbinosinuB padory, Bel Oyaere ymeTs:
- Y2 BBINOJIHATH T€OMETPUUECKUE TTOCTPOCHUS.

MarepunanbHoe obecrnieyeHue:
1.HaGop uepTeXkHBIX HHCTPYMEHTOB;
2.Barman ¢opmara A3;
3.IupakTuueckuii mMarepuai o BapuaHTaM;
4 Ilnakatsr;
5.MenoBoit 4epTex.
3aganue:
1.3ananue BBIMOJIHUTD 110 BapuaHTaM Ha popmare A3;
2.BbINOJIHUTG KOMIUIEKCHBIM 4epTeX KOMIUIEKCHBIX uepTexell U crmocoOoM  CeKyIIMX
IJIOCKOCTEH,
4.IlocTpoiiTe aKCOHOMETPUYECKUX MPOEKUHH B3aWMHO IE€PECEKAIONINXCS MHOTOTPaHHHUKA U
TeJa BpalleHUs.

Kpartkue TeopeTuueckue cBeleHHsI:

JleTanu MalmvH W MPUOOPOB OYCHBH YaCTO MMEIOT (POPMBI, IPEACTABIISIONINE COOOH pa3InyHbIC
FeOMETPUYECKUE TOBEPXHOCTU. 3aJlayd TOCTPOCHHUS TMPOCKIMH TaKUX TEPECeYEHU HEepeaKo
BCTPEYAIOTCS MPHU BHITIOJHEHUN YEPTEKEN JeTaneil MaliiH 1 MprubopoB.

B 3aBHCHMOCTH OT BH1a TOBEPXHOCTEH JIMHUH MEPECEUYEHUS MOT'YT OBITh KPUBBIMHU WIJTH JIOMAHBIMH.
Jlnst pemieHust 3a71a4 Ha MOCTPOEHUE JIMHUN TEepecedeHus] MOBEPXHOCTE HEOOXO0IUMO MPEeABAPUTEIIHLHO
YCBOUTH IIOCTPOCHUE TOUEK NEPECEUYEHUS IPSAMOM € IOBEPXHOCTIMU PA3JIMYHBIX TEOMETPUUECKUX TEIL.

Ecnu npsimas mepecekaeTcss ¢ MOBEPXHOCTBIO TeJa, IMOJYyYarOTCsl ABE TOYKH, OJHOBPEMEHHO
MPUHAJICKAIINE KaK IOBEPXHOCTH Teja, TaK U MPSIMOMN JIMHUU.

Takue TOUKM Ha3bIBAIOTCS TOYKAMU BXOJa M BbIXoja. JJIsT HAaX0XKASHUS 3TUX TOYEK BBITTOIHSIOTCS
IIOCTPOEHHUS.

Merton NOCTpOCHUS JIMHUM MEPECEeYeHUsT MOBEPXHOCTEH TEJ 3aKI0YaeTcs B MPOBEACHUU
BCIIOMOTATENIbHBIX CEKYIIMX IIJIOCKOCTEW M HAXOKJIEHUHU OTIEIBHBIX TOYEK JIMHUM MEPECEUCHUs TaHHBIX
MMOBEPXHOCTEN B ITUX TUIOCKOCTSIX.

ITocTpoeHue nMuHWI NEpECEUCHUS MMOBEPXHOCTEN TET HAYUHAIOT C HAXOXKICHUS OYEBUIHBIX TOUCK.
OHU HaxoIATCs Ha TMepecedeHur OOpa3yrImuX ABYX Tel. Bce ocTalbHBbIE TOUKHM JIMHUM TepecedeHust
HA3BIBAIOTCA NPOMEXKYTOUHBIMH. OOBIYHO UX OMNPEAENsSOT C TOMOINBID  BCIIOMOTATENbHBIX
MapaJyIeIbHBIX CEKYIIUX MIIOCKOCTEM.

B kadecTBe BCIIOMOTaTebHBIX TNIOCKOCTEH BRIOMPAIOT TaKHUE INTIOCKOCTH, KOTOPBIE IMepeceKaroT 00e
3aJJaHHbIE TOBEPXHOCTH MO MPOCTHIM JIMHUSIM — TPSMBIM WM OKPYXHOCTAM, MPUYEM OKPYKHOCTH
JIOJIKHBI pacmioiaraTbCs B INIOCKOCTSX MapaAJIIEIbHBIX TIJIOCKOCTSAM MTPOEKITUN.

Bo Bcex ciywasx mepen TeM Kak CTPOUTH JIMHUIO MEPECEUYEHUs IMOBEPXHOCTEM Ha uepTexe,
HE00XO0IMMO MPEACTABUTH ceOe ATy JIMHHIO B IPOCTPAHCTBE.

Ha pucynkax 24 mokasaHbl pa3IU9HbBIE MIEPECCKAIONTUECS TeOMETPUIECKIE TeIa.

33



URBRIEN DAL NI |
; ME
Py 3 7 5
6 [} |
L] : ‘ H
& °!
Ll | 2 2 7 7 :
k& g s /17|
" . Z 7 |
]| o L " - '
H * 3
:
5 8 | B =a ‘
<]
q 4 7 .
é 3 '\——" . 3 | \
y
E L% | VP 0f M 2-70 02 1 31 (-21 02 2011
€ & T8 LTl
i DL LT3 BRneone n8pscevenve gl t
E notepmocmey mes |1 .
- MK
T Yo

Puc. 24 Kommuiekcubiit ueptéx «llepecedenue Tena BpaiieHus: ¢ MHOTOTPAaHHUKOM CITIOCOOOM
CEKYIIUX IIOCKOCTEH»

Ilopsinok BbINOJHEHHS padOThI:
1.BxoaHo#1 KOHTPOJIB;
2.MlHCTpYKTaX 1O BBIIOJHEHUIO IPAKTUYECKOM paboThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.
Xoa padoThI:
1.Hanecute Ha ¢popmar paMKy 1 OCHOBHYIO Ha/IIIUCh;
2. BBITTOTHUTH KOMIUIEKCHBIN YePTEX IepecedeHre Tella BpalleH!s] ¢ MHOTOTPaHHHKOM
CIIOCOOOM CEeKYIIUX IIOCKOCTEH;
5. BeruepTuTe H30METPUUECKYIO IPOEKLIMIO TeJla BPALIEHHUs] C MHOTOTPaHHUKOM,;
6. IIpocTaBpTe pazMepsl;
7. 3a110IHUTE OCHOBHYIO HAJIITUCh YEPTEKA.
®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHAs MpaKTHUecKas paboTa.

Kputepun onenkmn:
O1eHKa «OTJIMYHOY» CTABUTCS, €CIIM 33JaHHUE BBIIOJHEHO MOJIHOCTBIO, BCE 331a4M PEILECHBI.
OneHka «XopoIo» CTaBUTCS, €CIIN 33JaHUE BBIIIOJIHEHO HE MOJIHOCTBIO, 3a/1a4M pelIeHbl Ha 75%.

OHGHKa «KYAOBJICTBOPUTEJIBbHO)» CTAaBUTCA, CCJIIM 3adaHHUC BBIIIOJIHCHO HE IIOJIHOCTBIO, 3aaa4dyun

pemensl Ha 50%.
OmueHka «Hey/A0BJIeTBOPUTEIbHO0Y CTABUTCS, €CITU 3a/JaHNE HE BHIIIOIHEHO.

IIpakTuyeckoe 3ansiTue Nel6
ITocTpoenue B pyuHoii rpaduke KOMIUIEKCHBIX YEPTEKEH U aKCOHOMETPUUECKUX MPOCKIIHIA
B3aMMHO NIE€PECEKAIOIINXCSl MHOTOIPaHHUKA U TeJla BpallleHusl CIOCOO0M BCIIOMOTaTeIbHBIX
KOHIIEHTPUYECKHX chep

He.]'IbI (bOpMI/IpOBaHI/IC NEpBOHAYAJILHBIX YMCHI/Iﬁ 0 MOCTPOCHUIO KOMIIIICKCHBIX qepTexceI‘/'I, n
AKCOHOMETPHUYCCKUX HpOGKHI/II\/’I B3aMMHO IEPECCKAOIINXCA MHOTOI'paHHUKA U TEJIa BPAIICHHUA CII0CO00M

BCIIOMOT'aTCJIbHBIX KOHOCHTPUYCCKUX cq)ep
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Beinosinue padory, Bl Oyaere ymers:
- V2 BBINOJIHATH TEOMETPUUYECKUE TOCTPOCHUS;

MarepuajibHoe o0ecrnieyeHue:
1.HaGop 4epTexHbIX HHCTPYMEHTOB;
2.Barman ¢opmara A3;
3. lunakTHuecKUi MaTepuall [0 BapuaHTaMm;
4 I1nakatsr;
5.MenoBoii uepTexK.
3aganue:
1.3a1anre BHIMOTHAUTG O BapuaHTaMm Ha opmare A3;
2.BBINOIHNATE KOMIUIEKCHBIM 4epTeX KOMIUIEKCHBIX YepTeX el M crocoOOM BCIIOMOTraTeNlbHbIX
KOHIIEHTpUYEeCKuX chep
4.IlocTpoiiTe aKCOHOMETPUYECKUX MPOEKIUN B3aWMHO IEPECEKAIONINXCsSd MHOTOTpaHHHUKA U
TeJa BpallleHus.
KpaTkue TeopeTnueckue cBeIeHHUS:
Cnocod KoHIeHTPpUYecKuX cep
OTOT cnocol MpUMEHsIeTCS B cllydae, KOT[la OCH JIByX MOBEPXHOCTEH BpallleHUs IEPECEeKar0TCsl O/
HEKOTOpPBIM YIJIOM M HaxoJATCA B IUIOCKOCTH, MAapaJJIeNbHON KaKOM-JIMOO IUIOCKOCTH IPOEKLMM
(ocoOeHHO B TOM cllydae, KOTJia Ha YepTexe J1aHa TOJIbKO OJJHA MPOEKIIHS JAeTayei).

Puc. 25

[ITap co BCAKOW IOBEPXHOCTBIO BpAIICHUS, OCh KOTOPOW MPOXOAUT Yepe3 LIEHTp uiapa,
IIepeceKaeTcs M0 OKPYKHOCTAM. JTU OKPYKHOCTH HaXOJATCS B INIOCKOCTSX, NEPIEHIUKYISAPHBIX K OCH
MMOBEPXHOCTH BpAIlI€HHUs, U MPOELUUPYIOTCS HA OJHY M3 IJIOCKOCTEH MPOEKUUH B BHJIE MPSIMBIX, B 3TOM
COCTOHT MPEUMYIIIECTBO criocoba chep.
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Ha puc. 25 nana ¢poHTanbHas MPOEKIUs Iapa, MepeceKaromerocss ¢ KOHycoM U muiuHapoM. Kak
BUJIHO, IICHTp IIapa HaXOAMUTCS HA MEPECeueHUH OCei TaHHBIX MOBEPXHOCTEH, a JMHUU €ro MepeceueHust
C HUMHU — OKPYKHOCTH auameTpos: 1-2, 3-4, 5-6.

IIpumep.

JlaHbl KOHYC ¥ LMJIMHJP, OCH KOTOPBIX MEepeceKaroTcs Mo HEKOTOpbIM yriioM. [locTpouts nuHHIO
nepeceueHus 3alaHHbIX TOBEPXHOCTEH.

HauBbiclyro M HaumHU3MIYI0 TOYKKM | M 2 IMHUM TMepeceuyeHuss HaxoISAT HEMOCPEACTBEHHO B
nepeceueHn  KpaitHUX 00pa3yroIuX Ha GPOHTAIBHOM MPOEKLMH 3aIaHHBIX TOBEPXHOCTEH.

Jns  HaxoXJAeHUs MPOMEXKYTOUHBIX Touek 3, 4, 5,.. mnpoBoasaT wu3 ueHrpa O psn
BCIIOMOTATENIbHBIX KOHLIEHTPUYECKUX cdep pamuyca oT RIoRi, KOTOpBIE pacceKaloT 3aJaHHbIe Teja 10
OKpyXHOCTSIM. Ha QpoHTanbHOI NpPOEKIUU 3TH OKPYKHOCTH MPOCHHUPYIOTCS B MpsIMble JUHUH H,
MepeceKasich MeX1y co00i, ONpenesFOT TOUKU JIMHUH MTePEX0/Ia.

Tax, nns HaxoxaeHus Todyek 3 (oJlHAa M3 HUX HEBHUIMMA) MPOBOIAT cepy paauyca Ri, koropas
nepecedyer IHMJIMHAP 10 OKPYXKHOCTH 1auaMeTrpa a’h”, KOHyc — [0 OKpYKHOCTH Juamerpac”’. B
MepeceyeHn  yKa3aHHBIX OKPYKHOCTEH onpeaenstorcs ToukH 3. [[Opu30oHTaIbHbIE POEKIMH 3TUX TOYEK
HAXOJATCS Ha OKPYXHOCTH (Tapajuienu), mpoBeacHHOM u3 neHtpa O' paguycom, paBHbiMC’d”/2. Bce
ocTajbHbIE TPOMEKYTOUHBIE TOUKH OMPEICIISIIOTCS aHATOTHYHO.

Tak kak mepecekaromuyecs: Tela CHUMMETPHUYHBI, UX JIMHUS TEpeceueHHs] TakKe CHMMETPUYHA.
Ha ¢ponTanbHON nmpoekiuyu HeBUAUMAs YacTh JTMHUH MepeceueHus ciruBaercs ¢ BuauMoil. Touku 4 (Ha
TOPU3OHTAIFHONW TPOEKIMH) CIy)KaT TPaHWLAMH pa3jefia BUAUMOM W HEBUAWMOW 4YacTH JIMHUM
nepeceyeHus. HaliieHHbIe TOUYKU COEIMHSIOT TUIABHOW KPUBOIA 110 JIeKaly.
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Puc. 26 KommekcHbiit ueptéx «[lepeceuerne Tena BpalleH!s C MHOTOTPaHHUKOM CITOCOOOM
BCIIOMOTATENbHBIX KOHIIEHTPUUECKUX Chep»

N3

=

ITopsinok BbINOJHEHHS padOThI:
1.BX01HOHM KOHTPOJIb;
2.MIHCTpYyKTaX MO BBIMOIHEHUIO TPAKTUYECKON pabOThI;
3.CamocTodTrenbHas paboTa CTYJAEHTOB.
Xox padoTsr:
1.Hanecute Ha hopMar paMKy U OCHOBHYIO HAJIIIUCh;

36



2. BbIMONMHUTE KOMIUIEKCHBIH YEpTEeXK IepeceueHHre Telda BpALICHUs ¢ MHOTOTPAaHHUKOM
BCIIOMOTATENbHBIX KOHIIEHTpUYeCKuX chep;
5. BeraepTute N30METPHUYECKYIO MPOCKIIMIO TEJIA BPAIICHNSI C MHOTOTPAHHHUKOM,;
6. IIpocTaBpTe pazMepsl;
7. 3arnosHUTE OCHOBHYIO HAAIIUCH YEPTEXKA.
®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHAS MPaKTHUecKas paboTa.

Kputepuu onenkmu:

O1eHKa «OTJIMYHO0Y CTABUTCS, €CIIH 33JJAHUE BBIITOJHEHO TIOJTHOCTBIO, BCE 3a/1a4H PEUICHBI.

O1eHKa «XOPOILLO0Y CTABUTCS, €CIIH 33JJaHUE BBHIIIOJHEHO HE MOJHOCTHIO, 3a1a4i pelIeHbl Ha 75%.

OrneHKa «yI0BJIETBOPHTEIbHO» CTABUTCS, €CIIM 3a/IaHUC BBINOJHEHO HE IOJHOCTBIO, 3aJauu
peniersl Ha 50%.

O1eHKa «HEYT0BJIETBOPUTEIBHO)» CTABUTCS, €CIIU 3a/IaHUE HE BBIITOJIHEHO.

PA3JIEJI 3 OCHOBBI TEXHUYECKOI'O YEPYEHUSA
Tema 3.1 Buapl, ceuenusi, pa3pe3bl

[pakTnyeckoe 3ansitue Nel7
[Toctpoenue ¢ ucnonb3zoBanueM CAIIP Tpex BumpoB Mozenu
0 €€ aKCOHOMETPHUECKOMY U300PaKEHUIO

Heab: dopmupoBaHue MepBOHAYAIBHBIX yMEHUU C ucnoib3oBaHueM CAIIP mo BeINONMHEHHIO
KOMIUICKCHBIX YEePTEKEH MOJICITH IMOCTPOCHHE BHJIOB MOJICII U €€ aKCOHOMETPUICCKOTO U300paKEHUS

Boinosinus patdory, Bl Oyaere ymers:

- Y1 odopmisaTh M 4YMTaTh YEPTEXKH JeTalel, KOHCTPYKLUMH, cXeM, chenupuKanui 1o
CIEIHAIbHOCTH;

- V3 BBINONHATH Ipaduyeckrue U300paxKeHns MPOCTPAHCTBEHHBIX 00Pa30B B PYYHOH U MallMHHOMN
rpaduke;

- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEKU C UCIOIB30BAHUEM CHCTEMbl aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHMS.

MarepuanbHoe o0ecnieyeHue:
1 .mepcoHanbHBINA KOMIBIOTED;
2.rpaduueckuii penakrop Kommnac-rpaduk;
3.Batman ¢opmarta A3;
4. JlnnakTudyeckuii MaTepuai o BapuaHTam;
5.Mopaenu aeraieii;
6.I1pesenTanus: «Buasi».

3ananne:
1.3amanue BBINOJIHUTS 110 BapuanTaMm Ha ¢popmare A3 ¢ ucnonb3oBanuem CAIIP;

2.I1o nBy™m BHJaM BBIIIOJIHUTH TPETUN BHT;
3.BBINONHUTH 110 MO/IEIH TJIaBHBIE BUBI JIeTalu (BUJ CBEPXY, IMIAaBHBINA BUJ U BUJ C OOKY);
4.IlocTpouTh aKCOHOMETPUYECKYIO MPOEKIUIO (M30METPHIO) JI€TANIH.

KpaTkue TeopeTnueckue cBeieHUS:
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JIroOyro neranb MOXHO MPEACTaBUTh Kak
COBOKYITHOCTh DPAa3JINYHBIX TI'€OMETPUUECKUX Tel,
IPHUEMBI IOCTPOCHUSI TBEPJOTENIBHBIX MOAEIEH.

B Ka4yeCcTBE [puMepa paccMoTpuM
I0CJIEI0BATENBHOCTh ITOCTPOEHUSI MOJENIHN JAeTalln
«Omopay, n3obpaxenHoil Ha puc.19. Iloctpoenue
TBEPJOTENbHON MoOzeNM JeTald HauyuHAKT ¢
IIOCTPOCHUSI OCHOBAaHMs, K KOTOpOMY 3aTeM
II0CJIEI0BATENBbHO MPUKIEUBAIOT UM BBIPE3AIOT U3
HCr'0 Pa3JIMYHBIC 3JICMCHTHI.

1. BeiOepeM MJIOCKOCTH TPOCKIUH, Ha
KOTOPOU OyJIeT BBIYEPUYCH 3CKU3 OCHOBAHUS

Puc.27 TeepaorenbHas MOJENb A€TaIN
«Omnopa»
JeTaJIH.
g netanu «Omnopay» BeIOEpEM FOPU30HTAIBHYIO IIIOCKOCTh ZX U opueHTanuio CBepxy.
Ha ropu30HTaNbHOW IIOCKOCTH BBIYEPTHM 3CKU3 OCHOBAHUS — MPSMOYTOJBHHUK IO IICHTPY C
BbIicOTOM 60 MM m mupuHoi 100 MM (puc.28), koropsiii BeigaBuM Ha 30Mm (puc.28). JIrobas omepanus

(BBIAABIMBAHMS, PUKICHBAHUS, BBIPE3aHHUS W T.J.) 3aBEPIIACTCS HAKaTHEM Ha KHOIKY Co3znare
0OBEKT.

P

i

@,

=1

D

et 51

¥ pe e \\jd“
i

S | [Sheme®o) [liews  [OcD)@icoe-

[tinyod e [@ xoMIACID V7. #)As6 past - Mikeoso |

Puc.28 Dckus ocHoBanus aeranu "Omnopa

Puc.29 Monenb ocHOBaHUS
2. JIns mMOCTpOEHUS] BEPXHETo 3JEMEHTa JeTalH - MPSMOYTOJbHOW YETBIPEXTPAHHOM MPHU3MBI Ha
BEpPXHEW TUIOCKOCTH OCHOBAaHUS BBIYEPTHM 3CKH3 - KBajapaT co cropoHamu 40 mm (puc.30) u nmpukienm
pU3My BblaBIuBaHueM Ha S0mm (prc.31).
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Puc.310mnepanus npukicuBaHus

Puc.30 Dcku3 npu3Mel patls Tip

3JIEMEHTA

3. Jnsg co3maHus IWIMHAPUYECKOTO OTBEPCTHS Ha BEPXHEH TpaHW MPHU3MBI BBIUEPTUM ICKHU3

OTBEPCTHUS — OKPYKHOCTH pagnycoMm 15 Mm (puc.32) u BhIpEKEeM OTBEPCTHE BbIIABIMBAHUEM HaA TITyOUHY
40 mm (puc.33).

Puc.33 Onepanus Beipe3aHus
OTBEPCTHS

Puc.32 Dckus orBepeTus

4. Jlna moctpoeHus: pedep KECTKOCTH Ha (PPOHTAIBHOU IIOCKOCTH MPOEKIMM MOCTPOUM 3CKHU3
(puc.26), musg KOTOPOro MPENBAPUTENHHO CIIETIaéM BCIOMOTATEIbHBIMU TMPSAMBIMU Pa3METKy. JCKHU3
00513aTEeNbHO CJIEAYeT BbIUEpPUYMBATh OTPE3KOM (THUIl JIMHUM — OCHOBHAsi), BCIIOMOTAaTEIbHBIE IMPSIMbIE

CIIy’KaT TOJIbKO JJIsl IPEIBAPUTEIbHBIX TOCTPOEHUH.
40 | |

0

50
I I I
Puc.26 [Toctpoenue sckuza pedpa KeCTKOCTH
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PI/Ié 34 B516op- TOJIIUHBI pe6pa

5. Jlns moctpoeHusi pedGep KECTKOCTU CIIYKUT KHOIKa z Pebpo xectkoctu. Ha manenm
cBOMCTB KoMaHzbl (puc.34) 3aknanka TommuHa mo3BosseT BbIOpaTh TommmHy pedpa KEeCTKOCTH.
3aknazaka [lapameTpsl 103BOJISET ONPEAETUTH!

[Tonoxxenue pedpa KeCTKOCTH OTHOCUTEIBHO TUIOCKOCTH 3¢Ku3a (puc.35);

__]g - MEepeKIoYareNb B IIOCKOCTH 3CKM3a MCIOJIB3YEeTCs €CM HeOOXOJMMO MOCTPOUTH pedpo
JKECTKOCTH, CPEIHsS MIOCKOCTh WIH OJHA U3 OOKOBBIX TpaHEH KOTOPOro JOJHKHA pacmlojaraThCs B TOH
e TUIOCKOCTH, YTO U €ro 3CKu3. BriOepeM 3TOT mepeKiioyaresb.

- nepekitodaresi> OpTOroHaIbHO IUIOCKOCTH 3CKK3a 03HAYAET, YTO peOpO OyIEeT pacioaokKeHO
NEePICHUKYIISPHO TUIOCKOCTH €r0 ICKH3a.

1%y Jcxuad

) » Hanpapyenue mocTpoenus pebpa
2 KECTKOCTH OIPEICISIETCS C IMOMOIIBIO
5 , Al

' % nepech;IIZEaTena

@ paBJieHHe

S (ITpssmoe/ObpatHOE). Bribupaem
a8 OOpaTHOe HarpaBJcHUE.

:; Ha JKpaHe HaIlpaBJICHUE
-

| .

MOKa3bIBaeTCsl (PaHTOMHOM CTpEJIKOH B

OokHe Mmonenu. Jnsg  mocTpoeHus

BTOpOro  pebpa  KECTKOCTH  Bce
nocTpoeHus mopropsiem (puc.36).

. , OF) dron (oespisiniymis [T 6. Jlns TOro YTOOBI CKPYIIHTH

U e BEPTUKAJIBHBIE YIJIBL OCHOBaHMU

JeTany, UCHOJIb3yeM  KHONKY ’
Ckpyrnenue (puc.37), Ha TaHENH
CBOMCTB 3a/1aeM paauyc ckpyrieHus 10
MM U YKa3blBaeéM KypcopoMm peOpo
OCHOBaHHs. 3aTeM HAKMMaeM KHOIIKY
Coznath OOBEKT.

7. Jlns MOOYEepenHOro BBIPE3aHUs
BBIaBIIMBaHWEM Ha TiyOuHy 15 MM
JIBYX OTBEPCTHH, PaCIIOIOKEHHBIX Ha
pedpax KEeCTKOCTH, MOCTPOUM ICKU3BI
—  OKpYXHOCTH paaumycoM R3  wmwm.
VYka3aB HaKJIOHHYIO IUIOCKOCTh, Ha

Puc.36 Jletans ¢ MOCTPOCHHBIMU peOpaMu KECTKOCTH
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KOTOpO# OyJeT BBIYEPUMBATHCS ICKU3,
BbIOEpeM opueHTaluio — HopManbho K
(puc.38).

@ Nowscesas anennteer cesaer
& . Brpesers 3 00T Con e
& I Petgo xeceocric2
1% 3emed

“ ’ Petpo xecTeocned

CABERPUSWOPRRES Fess

Puc. 37 HOCTpoeHHe CKpyTJIeHus pebep

P Topanror L7 B L T % 0% 0

Puc.38 Dckus oTBepeTs

CO3IAHUE ACCOLITMATHBHBIX BUIOB IETAJIA

AXKTUBHBII BUI

[Iprembl MOCTPOEHUSI OCHOBHBIX aCCOLMATHUBHBIX BUAOB (CHEpenu, CBEpPXY, ClIeBa M U30METPHH)
U3N0KeHbl B maboparopHoit pabote Ne3. Iloctpoum mepedncieHHbIE acCOIMATUBHBIE BUIBI JIETAIH
«Omopay. Ciaenyer OTMETUTD, YTO aKTUBHBIM, T.€. TIOCTYITHBIM JIJIsI PEIAKTUPOBAHUS (M3MEHEHHS) MOXKET
OBITh TOJBKO OJUH M3 BUAOB YepTeka. UTOOBI cienaTh BU aKTUBHBIM CIIEAYeT JABa pasa IIENKHYTh JIEBOH
KHOIIKOM MBIIIH 10 rabapuTHOU pamke Buaa. B mone Tekymuii Bug oToOpa)xaeTcss HOMep WId UMs (3TO
3aBUCHT OT HACTPOWKH, CACNAHHOW B JMAJOre MapamMeTpoB BHJIOB) TEKyllero Buaa. UToObI caenarh
TEKYIIUM IPYTOW BUJ, BBEUTE WIIM BHIOEPUTE M3 CIIUCKA HYKHBIM HOMEp (FMs1).

PaccmoTpuM npuemsl peJakTHpOBaHUs MOCTPOCHHBIX BUIOB. [lepeMeliienre BUI0B ¢ pa3pylieHuEM
MPOEKIIMOHHBIX CBS3EH.
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Vianenue 1 pa3pylieHre BUI0B " Gepeso noctpoeHs

Jliss TOro 4YToOBl YAAIUTh WJIM PaspyIIHTh OapameTpe! B1aa. .
BUJI CJIEYET BBIMOJIHUTD CIIENYIONIUE JEHCTBHS: Macurab... »

1. Bbugeauts BuI, IS Yero  Cieayer r"’\y“’e’ffi"f*“‘*,a’lcs’%
IIEIKHYTh 1O rabapuTHOW paMKe BOKPYr BHJA. oM St

Texyuwwst
[Ipu3Hakom BbIIE€TICHUST BUJA SIBISETCS HAIMYUE 4
BOKPYT' HErO IOJICBEUCHHON 3€JIeHOM TabapuTHOM foracume
paMKH. YaanuTe eng
2. lllenkHyTs mnpaBOW KJIABUILECH MBIIIN Pa3pYUMTL B1A
BHYTpM  Tra0apuTHOM  paMKd  JJIs  BBI30Ba Mecriostsys
KOHTEKCTHOr0 MeHI0 (prc.39). it i
QrHOWSHIA

[Tepexmtouarenn KOHTEKCTHOT'O MEHIO
Ynanuth BHI TO3BOJSET CTEPETh BBIACICHHBIN
BUJI.

Puc. 39 KontekcTHOE MEHIO pelaKTUPOBaHUS BUA

[lepexmouarens Pa3pymute Buj MO3BOJISIET paHee CYIIECTBOBABIIMN KaK €IUHBIN OOBEKT BUJ
pa3pylIUTh HA OTAENbHBIE MPUMHUTHUBBI (OTPE3KU, OKPYNKHOCTH U T.A.). TOJIBKO y pa3pylleHHOIO BHJIA
MOKHO CTE€PETh, U3MEHHUTD WJIH MEPEMECTUTD OT/ICIbHBIC DIEMEHTHI.

[TocTpoeHue qOMOTHUTEIBHBIX BUJIOB 110 CTPEIIKE

DneMeHTHl JIeTalel, pacIloJIOKeHHbIE Ha HAKJIOHHBIX IUIOCKOCTSIX, MPU TMOCTPOSHUU OCHOBHBIX
BHUJIOB HCKakaroTcs. Hampumep, MuIMHIpUYECKHUE OTBEPCTHS Ha pedpax >KecTKocTd y aetanu «Omopay
Ha BHJIC CBEPXY U CJeBa MCKAXKAIOTCS — BMECTO OKPYKHOCTEH MBI BUAMM DJUIMIICHL. 3a/laTh TUAMETPHI
9TUX OTBEPCTUN HA TaKMX BHUAAX 3aTPyAHUTENBbHO. J[isi TOro 4toObl M30€KaTh WMCKaXXKEHHH, CTPOST
JIOTIONIHUTEIBHBIA BUJ M0 TMEPHEHAUKYISIPHOMY K HAKJIOHHOW IUIOCKOCTH HaIlpaBJICHUIO B3TJsAa,
MMOKA3aHHOTO HA YEPTEKE CTPEIKOM.

J1J1s TOCTpOEHUS TOTIOTHUTEIHHOTO BU/IA CIIEYeT BHIMOIHUTD CICAYIOIINE JEHCTBUS:

1. CnenaeM akTUBHBIM BUJ] CTIEPE/IH.

2. U300pa3um cTpenky B3risga ¢ MoMoIblo KHomku CTpenka B3IUAga pPacloNIOKEHHON Ha
crpanuiie O6o3nauenus KomnaktHo# manenn (puc.40).

KomMnaxkTHag naHeno

ACRIALER TEY DN EPML G20

Puc.40 Crpannma O6o3HaueHUs

Bnauane ykaspiBaeTcs HauaiabHasi TOUKa (OCTpUE) CTPEIKU, 3aTEM — BTOPAsi TOUKA, ONPEEIIIoIast
HalpaBJieHUE CTpeNKU. TpeTbsd TOYKa OINpenenser MoNoxeHue Haanucu. Haanuce cozpaercs

ABTOMATHYECKH, B TIOJE \ & A Texkcr ma IlaHenu CBOCTB BHH3Y OJKpaHa OToOpa)aercs
mpenajaraeMasi CUCTeMOi OykBa Jijisi 0003HAUYEHHUS CTPENKH B3TJIsAa, MOXKHO BHIOpaTh APYry0 OYKBY U3
KOHTEKCTHOT'O MEHIO DTOTO IOJIA.

Uro6sl 3ahukcupoBaTh H300pakeHne, HaKMUTE KHOMKY Co3nath 00bheKT Ha [lanenu crenuanbHOTO
yIIpaBJIEHHUS.

3. Tloctpoum accoIMaTUBHBIA BHJI IO CTpPEJIKE C TMOMOIIbIO KHOMKKM Bum mno crpenke,
pacIoyioKEHHOW Ha CTpaHuIle AccollMaTuBHbIC BUIbI (prc.41).

KomMnakTHaA naHesb

AENPAATED B BEE LD BUE®M

L

Puc.41 Kuonku manenn AccoliiaTUBHEIE BUIBI

Ilocne yxazaHHMsl CTpEJKH B3IJIsSAa Ha HSKpaHe MOABUTCS (AHTOM BUAA B BUAE T'abapUTHOTO
MpsAMOYTOJIBHUKA. Bua mo crpenke pacrionaraercs B MPOSKIMOHHOM CBA3M CO CBOMM OIIOPHBIM BHJIOM,
YTO OrpPaHWYMBAET BO3MOXKHOCTh ero rnepemerieHusi (puc.42). CBs3b OTKIIOYAETCS KHOIIKOH
[IpoexnnonHas cBs3b Ha BKiajake [lapamerpsr.
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Puc.42 IloctpoeHne Buaa Mo CTpPENKe

ITocTpoeHne MeCTHOTO BHAA

Bun no crpenke mia geranu «Omnopa» ObUT MOCTPOEH TOJBKO JJISL TOrO, 4TOOBI 0€3 MCKa)KeHUs
MokaszaTh (popMy OTBEPCTU Ha pedpax KECTKOCTH, a BUJ BCEH JeTanu He OblT HY>KeH. J[Ji1 Toro 4To0s!
MOKa3aTh OTPAaHMYEHHBIM YYacTOK JEeTalld HCHOJB3YIOT MECTHbIE BHIBL. J[Is MOCTpOEHUs MecmHO20
6uoa HeoOXOIUMO YKa3aTh €ro rpaHully (3aMKHYThIM KOHTYp). Coaep:kuMoe BHAA, HaXOSIIeecs BHE
[peIeioB BRHIOPAHHOTO KOHTYPA, TEPeCTaHeT 0TOOpakaThes Ha dKpaHe (puc.43).
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Puc.43 TlocTpoeHne MECTHOTO BHIA

Takum 00pazoMm, MECTHBIH BHJ CO3/a€TCS MyTEM YyCEYEHHs] M300pa)KeHHs MUMEIOLIerocsl BUIa
MOJIEJIIH.

[TocTpouM MECTHBIN BUJI TTO CIAEAYIOLIEH CXEME:

1. CaenaeM MOCTPOECHHBIN BU/JT TTO CTPETIKE TEKYILIUM.

2. OrpaHUYUM y9acTOK C OTBEPCTHEM Ha BUJIE MO CTPEIIKE OKPYKHOCTHIO MPOU3BOJIBHOTO pagnyca.
Pamuyc OkpyXHOCTHM BBIOMpaeTCss M3 CIEAYIOIMUX COOOpaKeHUU: Ha TOCTPOCHHOM MECTHOM BHJIE
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OCTaHETCsl TOJBKO YacTh BHUJA BHYTPU OKPYXKHOCTH, a Bce, 4YTO OyJeT BHE OKPYXKHOCTH, HE
n3zobpaxkaercs.

3. C moMoImpl0 KHOIIKA qm MecTHblil BUJ Ha cTpaHule AccouuaTuBHble BUIBI (puc.34) cTpoum
MECTHBIM BUJ, U1 KOTOPOIO MOXKHO BBIOpaTh CBOM MacuITad, Hanpumep, 2:1 ¢ HOMOIIBI0 KOHTEKCTHOTO
MEHIO peJakTUpoBaHusi Buaa (puc.32), KOTOPOE BBI3BIBACTCS IIEIYKOM IPABOM KHOIMKOW MBIIIM Ha
BblIJIelIeHHOM Bujie. [Ipu u3menennu macmraba cienyeT U3MEHUTh 0003HaueHne MecTHoro Bujaa: A (2:1).

IlocTpoeHue BLIHOCHOTO 3JIEMEHTA

B Tex cimyuasix, KOrja Ha OCHOBHBIX BHJAaX HEBO3MOYKHO I10Ka3aTh MEJKHUE 3JIEMEHTHI JETalld CO
BCEMU NOJIPOOHOCTAMU, IPUMEHSIOT BHIHOCHBIE 3JIEMEHTHI.

BBIHOCHBIM 3JIEMEHTOM Ha3bIBAIOT JIOMOJHUTEIBHOE OTICNBbHOE H300pakeHHE B YBEIHMUECHHOM
BU/JIE KaKOK-JINOO YacTH JeTalu.

B kadectBe mpumepa pacCMOTPUM IIOCTPOCHHE BBIHOCHOTO 3JIEMEHTa, MO3BOJISAIOUIETO Oosee
oIpoOHO M300pa3UTh MPOTOUKY Y KPBIIIKK Ha puc.44. [t mocTpoeHHs] BHIHOCHOTO 3JIEMEHTA CIIEIyeT
BBIIIOJIHUTH CIEAYIOLINE IEHCTBUS:

Puc.44 TToctpoeHne BEBIHOCHOTO 3J€MEHTA JeTalu

1. HauepTM KOHTYp, OTpaHUUYUBAIOIIMI BHIHOCHOM 3J€MEHT C MOMOIIBIO KHOMKH — BBIHOCHO
AJIEMEHT, pPAcloyioKeHHOM Ha cTpaHuue O6o3HaueHus (puc.33). BHauane ykaxkure TOUKYy ILIEHTpa
KOHTYpa, OrPaHUYMBAIOLIErO BBIHOCHOM 3JIEMEHT, 3aTeM 3aJaiTe pa3Mepbl KOHypa U YKAKUTE TOUYKY
HayaJa MoKy T2.

®opMy KOHTYypa, OTPaHUYUBAIONIETO BBIHOCHOW AJIEMEHT, MOYKHO BBIOPATh C MOMOIIBIO KHOTKH
®opma Ha 3aknaake [Tapamerpsr (puc.45), HampaBiIeHUE TOJKH TaKK€ MOXKHO YCTAaHOBUTH C MOMOIIBIO
kuomnku ITonka (puc.46).
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Puc. 45 Bri6op dopmsl koHTYpa Pric.46 BeiOop HarpaBieHHsI TOJIKA

B
2. C NOMOIIBIO KHOIKK .= BBIHOCHOII 1EMEHT Ha MAHENH ACCOLMATHBHBIC BHIBI (puc.99)

CTPOMM BBIHOCHOH 37eMeHT. Macmrad yBenuueHHsl BBHIOMpAeTCs W3 OJHOMMEHHOTO OKHA Ha TMaHEIH
[MTapamertpsr (puc.47).
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Puc.47 Beibop macmraba oToOpakeHHsI BRIHOCHOTO JIEMEHTA

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1.BxonHOM KOHTPOIIB;
2.MIHCTpYyKTaX 10 BBIIOJHEHUIO IPAKTUYECKUX 3aHITUH;
3.CamocrosrenbHas paboTa 00y4aroIXcs.

Xox padoThI:
1. Ilo aByM BHJaM JieTanu OCTPOUTH 3 BUJ, PACIOI0KUB JJIMHHYIO CTOpOHY 110 ocu OX
2. BpImomHUTE noJie3HbIe pa3pe3bl (PpoHTaTbHBIN U MTPOPUIBHBIN).
3. Hanecute MITPUXOBKY U pa3Mephl HA TP BHJIA JIE€TAIIH;
4. BBINOTHUTE aKCOHOMETPUYECKYIO MPOEKLHIO (M30METPHIO) JAETadl C BBIPE3OM Y4 YacTH.
Hanecure mTpuxoBkKy.
5. 3aroJIHUTE OCHOBHYIO HAJIIIUCh.
®opma npeacTaBJieHus pe3yJbTaTa: BeIONIHEHHAs rpaduyeckas pabora B CAIIP.

Kpurepun oneHku:

Or1eHKa «OTJIMYHO» CTaBUTCS, €CJIM 33/IaHUE BBIMOJIHEHO MOJHOCTHIO, BCE 33/1a4U PEILICHBI.

OueHKa «X0pouI0» CTaBUTCS, €CIIU 33/IaHUE BBIIIOJIHEHO HE MOJIHOCTBIO, 3a/1a4u pelieHbl Ha 75%.
OrneHKka «yJI0BJIETBOPUTEIbHO» CTAaBUTCS, €CJIM 3aJaHUE BBINOJIHEHO HE TOJHOCTHIO, 3a7a4d

pemiensl Ha 50%.
OrnieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIU 3aJaHUE HE BBHIMOJIHEHO.

IIpakTnyeckoe 3anaTue Nel8
IToctpoenue ¢ ucnonszoanuem CAIIP o nBym TaHHBIM BHJIaM MOJENH TPETHETO BUIA U €€
aKCOHOMETPHUYECKOT0 U300paKEHUSI

Heab: dopmupoBaHue MEepBOHAYAIBHBIX YMEHMHM MO BBIIOJHEHHIO KOMIUIEKCHBIX YepTexen
neranedl ¢ ucnosnp3oBanueM CAIIP mo nByM [AaHHBIM BHJaM MOJEIM TPETHErOo BHAA U €€
AKCOHOMETPHUUYECKOTO U300pAKEHHUS

Beimosinus padory, Bel Oynere ymers:

- V1 odopMnsTe W 4YUTAaTh YEPTEKU JeTallel, KOHCTPYKUUH, cXeM, crenupukanuid 1o
CIELUAIBHOCTH;

- V3 BbINONHATH TpaduuecKkre N300paeHus MPOCTPAHCTBEHHBIX 00pa30B B PyYHOH U MaIIMHHON
rpaduxe;

- Y4 pa3pabarbiBaTh KOMIUIEKCHBIE YEPTEXKH C HUCIOJIB30BAaHUEM CHUCTEMBI aBTOMATH3UPOBAHHOIO
IIPOEKTUPOBAHMS.

MarepunanbHoe obecniedeHue:
1.mporpammuoe obecrieuenune CAIIP — rpaduaeckuii penakrop Kommac;
2.Batman ¢opmarta A3;
3.luakTHYeCKU MaTepra 1o BapuaHTaM,
4. JIBa BH1a MOJICIICH JIeTajICH;
S.IIpe3enranus: «Bugsi».
3amanme:
1.3amaHue BHINOJIHUTS 110 BapraHTaM Ha ¢popmare A3;

2. I1o cBoeMy BapHaHTY BBIIOJIHHUTH 110 JIBYM 3a/laHHBIM BHJIaM MOCTPOCHUE TPEThEH MPOEKIIUH

MOJEIH,
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3.BBINONHUTE BEpTHKAIBHBIE pa3pe3bl (PpOHTATIBHBIN U TPOPHUIBHBIN);
4.ITocTpOouTh aKCOHOMETPUUYECKYIO MPOEKIUIO (U30METPHIO).
Ilopsinok BbINOJHEHHS PA0OTHI:
1 - npoananu3upyiite GopMy JeTalId U ONPEACTUTE e¢ rabapuTHBIC pa3Mephl;
2 - BBIOEpUTE MACIITA0 W PACTIONIOKEHUE opMaTa YepTexka;
3 - mpoyMaiiTe KOMIIOHOBKY JIUCTA C y4ETOM pa3MeIIeHUs] Ha HEM U30METPHH,
4 - mepeuepTUTE JBa 3a/IaHHBIX BUJIA U IOCTPOITE B MPOECKIIMOHHOMN 3aBUCUMOCTH TPETHIA BULI,
5 - mpocTaBbTE pa3MepHI;
6 - BBIMOJIHUTE AaKCOHOMETPUYECKYIO MPOEKIINIO, BEIOPAaB HA4aI0 KOOPIMHAT;
7 - 0OBeIUTE YEPTEIK.
8 - 3amoyHUTEe OCHOBHYIO HA/IIMHUCH.

14
L —

i 5 7

Puc. 48 Ilpumep odopmiuenus rpapuueckoil paboTsl

dopma npeacTaBieHus pe3yJabTaTa: BHIIOJHEHHAs rpaduueckoi paboThI.

Kputepuu onenkmu:

OrneHKa «OTJIMYHOY CTABUTCSA, €CIIU 33JJaHUE BBIIOJIHEHO MOJTHOCTHIO, BCE 33/1a4H PEIICHBI.

O1eHKa «XOPOI0Y CTABUTCS, €CITH 33JJaHHE BBIITOJHEHO HE MOJIHOCTHIO, 33/1a4i penIieHsl Ha 75%.

OneHka «ya0BJIE€TBOPUTEIbHO» CTAaBUTCS, €CIIM 3aJaHHe BBHIMOJIHEHO HE TMOJHOCTBIO, 3a/Ja4u
petenst Ha 50%.

OreHKa «HeyT0BJIETBOPUTEIbHOY» CTAaBUTCS, €CITU 33J]aHHE HE BBHIMOIHEHO.

IIpakTyeckoe 3ansaTue Nel9
ITo IMPUBCACHHBIM HarJIAAHBIM I/I306pa)KeHI/I$IM ,I[eTaIIeﬁ BBIITOJIHUTH
c ucnonbzoBanueM CAIIP ykazaHHbIE B YCIIOBUM CEUECHUS

Hean: GopMupoBaHue 3HAHUH U MEPBOHAYAIBHBIX YMEHUH I10 BBIMOJHEHHIO C HCIIOJIb30BAaHHEM
CAITIP ykazaHHbBIC B YCIIOBHH CEUCHHUS B TIPEJIaraeMon JeTaie

Beinosnus padory, Bel Oyaere ymers:

- V1 odopMnsTe W YUTATh YEPTEXKU JeTaliel, KOHCTPYKUUH, cXeM, crenupukanuid 1o
CIEUAIBHOCTH;

- V3 BbINONHATH TpaduyecKkre n300paXkeHUs! MPOCTPAHCTBEHHBIX 00pPa30B B PyYHON U MAIIMHHON
rpaduke;
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- Y4 pa3pabatrbiBaTh KOMIUIEKCHBIE YEPTEKH C MCIOJIB30BAHUEM CHUCTEMBbI aBTOMATH3WPOBAHHOTO
MIPOCKTUPOBAHUS;

MarepunanbHoe obecrnieyeHue:
1. mporpammuoe obecneuenue CAIIP — rpaduueckuii pegakrop Kommac;
2.Batman ¢opmara A3;
3.JunakTueckuii MaTepuai 1o BapuaHTaM;
4 Ilpezenranus «CeueHue aeranen»,
5.MenoBoit yepTex.
3ananme:
1.3amanue BHINMOJIHUTS 110 BapHaHTaM Ha ¢popmare A4;
2. llo 3agaHHOMY TIOJIOXKEHUIO CEKYyIIEeW IUIOCKOCTH IIOCTPOUTh CEYEeHHEe JeTalu ¢
ucnois3osanueM CAIIP;
3.Hanectu pasmepsl, 0003HaYUTh YCIIOBHO CEYCHHE JETAIH;

Kparkue TeopeTuyeckue cBeeHHA:

Ceuenne - uzoOpaxkeHue (UTyphl, MONYYAIOIIEHCS MPU MBICICHHOM pAacCeueHUHU IMperMeTa
CEeKyIIeH TUIOCKOCTHIO. B cedeHnn moKa3bpIBaeTCs TOIBKO TO, YTO HAXOAUTCS B CEKYIIEH TUIOCKOCTH.

[Topsimox popMUPOBaHUS CEUCHUS:

1. BBoauTcs cexkyias IoCKOCTb B TOM MECTE JETaju, I'/le He00XoAuMO 0oJiee MOJHO BBISIBUTh
ee Gopmy.

2. MpICIIeHHO 0TOpachIBacTCs YacTh JCTAU, PACIIOIOKECHHAS MKy HAOIFOIaTeIeM U CeKYIIeH
IJIOCKOCTBIO.

3. @urypa ceueHHs] MBICICHHO IMOBOPAYMBACTCS 1O IIOJIOKEHUS, MapajuIeIbHOIO OCHOBHOM
TJIOCKOCTH MpoeKiuii P.

4. NBoOpakenue ceueHus: GOPMUPYIOT B COOTBETCTBUU C OOIIMMHU MIPABIIIAMH TIPOSITUPOBAHUSI.

B rn. 1 ykaspiBanoch, 4To u300pakeHHs HA 4YEpPTEKaX B 3aBUCUMOCTU OT UX COACPKAHUS
JETSATCSI Ha BUABL, pa3pe3sl U cedeHns. C OMOIIbI0 BUOB (JOPMa HEKOTOPHIX JIeTAJICH HE BBISIBIISIETCS C
JOCTaTOYHOM TOMHOTOM U ymoOouuTaemocThio. Hampumep, ¢opma Takoro pacnpocTpaHEHHOTO
HECIIOKHOTO M3JIENNs, KaK TACYHBIN KIIF0Y, OCTAETCSl HEBBISICHEHHOW C TIOMOIIBIO ABYX BHJIOB, JAHHBIX HA
puc. 49, a. Ilo 5TUM BuaaM Helb3sl yCTAaHOBUTH, KAKOBa MorepeyHast popMma pydkH, KOTopasi MOXKET ObITh
U TPSAMOYTOJIBHOW, W OBAJBHOW, M 3aKpyIJIE€HHOM Ha yrimax. To ke camMoe MOXKHO CKa3aTb U O
iockoryonax (puc. 49, 6), nonepeuHast popma ryOKH KOTOPBIX HE BBISIBUTCS M TPETHUM BHJIOM, TaK Kak
OHa M30THYTa W M3MEHSETCS 1O JUTMHE. TpeTuil BHI, €CIIM €r0 BBINOJIHUTH, OKAKETCS MepPEeCeYCHHBIM
MHOKECTBOM JIMHHUM, MAJIOTIOHATHBIM U HE Pa3biACHUT (PopMy JeTaiu.
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Puc. 49. Jleranu, 1uist BEISIBICHUST JOPMBI KOTOPBIX TPEOYIOTCSI CEUSHHSI

UtoObl moKa3aTh MOMepevHyr0 GopMy JeTalel, MOJIB3YIOTCS HU300paKEHUSIMH, Ha3bIBAEMBIMU
ceueHustMU (puc. 50). st Toro yToObI NOTYYUTH CEUEHUE, ETab MBICICHHO PAacCeKaoT BOOOpaXkaeMoit
CeKyIlel TNIOCKOCThIO B TOM MECTE, I'/ie HY>KHO BBIIBUTH €€ (GopMy.
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Puc. 50. O6pa3oBanue ceueHuit

durypa, noxyueHHas B pe3yJbTaTe PacCEYCHUs JETAM CEKyIIel IUIOCKOCThIO, M300paXKaeTcs
Ha YepTexKe.

CrnenoBaTenbHO, CEUCHHMEM HasblBaeTcd M300pakeHHEe (UIYpHI, IOJyYaroLeWcs IpH
MBICJICHHOM DPacCEYeHUH TpeAMeTa IIOCKOCTBI0 (WM HECKOIBKHMMH IUIOCKOCTSIMH). Ha cedenun
MIOKa3bIBAETCS TOJBKO TO, YTO MOTYYAETCsl HEIOCPEICTBEHHO B CEKYIIEH IIIOCKOCTH.

IHocTpoenue ceyennii

Ha puc. 50a n300pa’keH CTynmeHYaThlii BaJl, UMEIOLUIMKA JIBE JIBICKH (IUIOCKHE CPE3bl C JBYX
CTOPOH) W INMOHOYHYIO KaHaBKYy (MPSAMOYTOJNIbHOE YIIIyOJeHHE C TONYKPYIJIBIMH KOHIIAMH,
npeaHazHaueHHoe s mmoHku). [lo yeprexxy storo Bama (puc. 50, ) B cimydae OTCYTCTBHS CEUCHUH
ObUTO OBI TPYIHO OMNpenenuTh (GOpMYy M IIIyOWHY IIMOHOYHOW KaHABKH, KOJMYECTBO JIBICOK (OJHA HIIH
nBe) 1 ux Gpopmy (TIockast uiu Het). By cieBa moMoXkeT OTBETUTh Ha 3TH BOIIPOCHI, HO OyJeT HESICHBIM,
TaK KaK 4acTh JIMHUI HAa HEM COBIIAJICT, a NIMOHOYHAsI KaHaBKa OyJeT MMOKa3aHa IITPUXOBOH JIMHUEH, ITO
BBI30BET 3aTpyJHEHHUs B IPOCTAHOBKE €€ pa3MepoB, KOTOpble HE PEKOMEHIYeTCsl HAHOCUTh Y
HEBUJIUMOTO KOHTYpa. UTOOBI cremats depTex OoJiee SCHBIM, CTPOAT ceueHHs. [ 3TOro MBICICHHO
pacceKarT BaJ JBYMsSl CEKYIIUMH IUIOCKOCTSIMHU AU B, meprneHuKysipHbiMA ocu Bana (puc. 50, 6).
[TmockocTh A MPOXOANUT TOMEPEK JBICKA W TIOKa3bIBAeT MOMEpPeuHylo (opMy IeTaqd B 3TOM MeECTe.
ITnockocth b, paccekaromiasi Bajl IOMNEpPEeK IIMOHOYHON KaHAaBKH, BBIABISIET €€ TIyOMHY M (opmy.
N3o0pa3uB Ha yepTeke 00pa3oBaBIIMECS IIIOCKUE PUTYPHI (T.€. TOIBKO TO, YTO HAXOAMUTCS B CEKYIEH
IUIOCKOCTH ), OJY4at0T CEUCHHUS.

J1J1st SICHOCTH YepTerka CEUSHHS BBIIENSIOT IITPHUXOBKOM.

HaxnoHHble mapajuienbHble NMpsiMble JIMHUM IITPUXOBKU MPOBOJAT MOA yriioM 45° K JHMHUAM
pamku yeptexxa (puc. 49, 50), a ecnu OHM COBMAJAIOT 1O HANPABICHHUIO C JIMHUSMH KOHTYpa WU
OCEBBIMU JIMHUSIMH, TO 110 yriioM 30 wau 60° (cMm. puc. 49).

Pacnosnoxenne ceueHuit

B 3aBHCHMOCTH OT pacmooKeHUs! CEYeHUs OPA3IENAI0TCs Ha BHIHECEHHBIE M HAJI0)KEHHBIE.

Bvinecennvimu  ceyeHusimMu Ha3bIBAlOTCS TaKWE, KOTOPBIE pACHOJAralOTCs BHE KOHTYPOB
n300pakeHMi, IPUBEACHHBIX Ha yepTexe (cM. puc. 49, 6).

Hanooicennvimu ceuenusmuy Ha3pIBAIOTCS TaKHe, KOTOPHIE PacIIONararoTcs HEMOCPEICTBEHHO Ha
Buax deprexa (cm. puc. 49(0).

BriHECEeHHBIM CeueHHsIM CJeyeT OTAaBaTh MPEINOYTeHUE Tepe] HAIO0KEHHBIMH, TaK Kak
MocJeTHUE 3aTEMHSIOT YepTEeX U HeyLOOHBI 11 HAHECEHHSI pa3MepOoB.

KoHTyp BBIHECEHHOTO CeYeHHUs OOBOJUTCS CIUIONTHON OCHOBHOM JIMHUEW TaKOW K€ TOJIIHHBI
(s), KaK BUAMMBII KOHTYp U300paskeHHs.

KonTyp HanoxeHHOro ceyeHus: 0OBOJAT CIUIOMIHON TOHKOW nuHuen (oT 5/3 no 5/2). Ecnu npu
3TOM CEYEHHME 3aKpbIBAE€T KOHTYpPHBIC JIMHUM BHJA, TO OHM HE NPEPHIBAIOTCA B MECTE PACHOJIOKECHUS
HAJIO)KEHHOTO cedeHHs. HanoXeHHoe cedeHWe pacrojiaraloT B TOM MeECTe, T NMPOXOAWia CEeKyIas
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IJIOCKOCTh, ¥ HEMOCPEICTBEHHO Ha CaMOM BHJIE, K KOTOPOMY OHO OTHOcUTCcA (puc. 51, a), T.e. Kak ObI
HaKJIapIBAIOT HA N300pakeHUe, OTKY/a U MPOU30ILIO Ha3BaHUE "HAJIOKEHHOE ceueHue".

BriHecenHoe cedeHne MOXKHO pacrioyiaraTh Ha JI0OOM Mecte 1o yeprexka. OHO MOXKeT ObITh
MTOMEIIIEHO HEMOCPECTBEHHO Ha MPOJODKCHUU JHHHUM ceueHHs (puc. 51, 6) uimu B CTOPOHE OT ITOM
TuHUHN. BhIHECEeHHOE ceueHue MOXKET OBITh pa3MEIIEHO Ha MecTe, MpeJIHa3Hau€HHOM JJisi OJHOTO W3
BUI0B (puc. 51, 6), a Takke B pa3pbiBe MKy YaCTSIMH OJTHOTO U TOTO ke Buaa (puc. 51, ).
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Puc. 51 Pacnionosxenue ceueHuit

IHopsaok BbINOJIHEHUS PA0OTHI:

1.BxonHOM KOHTPOIIB;

2.MIHCTpYKTaX IO BBINOJHEHUIO MPAKTUUYECKUX 3aHATUH;

3.CamocTodarenbHas pabota o0Oydaromuxcs.
Xona padoThI:

1. Tlo 3a1aHHON aKCOHOMETPUYECKOW IMPOCKITUH JCTATH, BEIUSPTUTH B IPaUUECKOM pelakTope
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Puc. 52 ITpumep O(I)OpMJieHHH rpaduuecKoit

2. Hanectu yciaoBHOe 0003Hau€HHE 33 JaHHOTO CEYCHUS JACTaNH;
3. HaHecuTe MITPUXOBKY U pa3Mephl HA TPH BHJIA JIETAIH;
4. 3anoJHUTE OCHOBHYIO HAJIIHCh.
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®opma npeacraBJieHus pe3yJbTaTa: BRIIOIHEHHAs Irpaduyeckoil paboThl.

Kpurepun oneHku:

O1eHKa «OTJIMYHO» CTaBUTCS, €CJIM 3a/IaHUE BBIOJIHEHO MOJTHOCTHIO, BCE 33J]a4H PEUICHBI.

OneHKa «X0pouI0» CTaBUTCS, €CIIU 33/IaHUE BBIIIOJIHEHO HE MOJIHOCTBIO, 3a/1a4u pelieHbl Ha 75%.

OneHka «yI0BJIETBOPUTEIbHO» CTAaBUTCS, €CJIM 33JaHUE BBINOJIHEHO HE IMOJHOCTHIO, 3a7add
peuiensl Ha 50%.

OlLieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIU 3a/IaHUE HE BBIMOJIHEHO.

IIpakTnueckoe 3ansaTue Ne2(
[Toctpoenue ¢ ucnonp3zoBanueM CAIIP nmpocTeix GpOHTATBEHBIX pa3pe3oB.
CoennHeHne 4acTu BUJa € 4acTblo pa3zpesa

Heab: GopmupoBaHue 3HAHUN W MEPBOHAYAIBHBIX YMEHHH MO MOCTPOCHHIO C HCIIOJIB30BAHHEM
CAITIP npocThiX (ppOHTATBHBIX Pa3pe30B.

Boinosinus padorty, Bel Oynere ymeTh:

- Y1 odopMisTh W 4YHMTaTh YEPTEXKH JETale, KOHCTPYKIMH, CXeM, CIeHUupUKAIHNA 10
CIEIIMAJIBHOCTH;

- V3 BBIMONMHATH Tpaduveckrue n300pakeHUsl MPOCTPAHCTBEHHBIX 00pa30B B PYYHON W MAIIMHHOM
rpaduke;

- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEIKU C UCIIOIB30BAHUEM CHCTEMBI aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHUSI;

MarepuanbHoe o0ecniedeHne:
1. nporpammuoe obecnieuenne CAIIP — rpadmdeckuii pegakrop Kommac;
2.Barman dopmara A3;
3.luIakTHYeCKUi MaTepuall o BapuaHTaM;
4. TlpezenTanus «Pa3zpesny,
5.MenoBoii ueprex.

3ananne:
1.3anaHue BBIMOIHUTD 110 BapuaHTaM Ha opmare A4,

2. IToctpouts ¢ ucnonszoBanreM CAIIP nmpocTeix PpOHTANBHBIX Pa3pe30B;
3.Hanectu pazmepbl, 0003HaUNUTh YCIIOBHO CEUEHHE JCTANH;

Kparkue Teopernyeckue CBeACHUA:

@poHTANBbHBIN pa3pe3 — H300paKeHUE, MOTYYCHHOE B PE3yJbTaTe MBICICHHOIO pacceyeHus
JeTalu CeKylled IUIOCKOCTBIO, MapajuledbHON (PPOHTANBHONW IUIOCKOCTH IMPOEKIUH, M cocTosiiee M3
(bury- pel ce4eHHs U U300pa)KEHUS YaCTH JIETaIM, PACTIONOKEHHON 3a CEeKYyIIEH MI0CKOCTBIO.

Jerany momematoT B cuctemy Iutockoctei mpoekuuit (V, H wnum V, H, W) u mbicneHHO
pacceKaroT CEeKyIel TUIOCKOCThIO, MapauieIbHON (PPOHTATHHON TIIOCKOCTH TIPOSKINil. DUTYpy cedeHus
U TO, YTO PACIOJI0KEHO 3a ceKyllel [10ckocThio, MPOeUPYIOT Ha IUNIOCKOCTh V, MOoTydast n300pakeHue
bpoHTaTpHOTO paspesa (puc. 53).
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Puc. 55. 'opusoHTansHbIM pa3pe3

A-A

BL E: ’ _LB

5-6

Pany

A Y, Y1 T4

Puc. 56. O60o3naueHue pa3pe3on

MpoduabHbIM paspe3om
Ha3bIBAETCs N300pakeHue, MOyueHHOE MPH
MBICJIECHHOM DPAacCEYeHUH [eTallid CeKyIei
IUIOCKOCTBIO, TapajuIeIbHON MPOQUIbHOM
IUIOCKOCTH TPOEKIMH, M CcOocCTosIee u3
¢burypel cedeHuss U U300paKEHHS] YACTU
JIeTaliv, paciojI0KeHHOH 3a HEell.

Jerans 1momMemarT B CUCTEMY

mockocteit nmpoekuwii (V, H wim V, H, W)
U MBICIIGHHO  pPacCeKalT  CeKyllen
IJIOCKOCTBIO, TapajieIbHOW TpodUiIbHON
IJIOCKOCTH IIpoeKuui. Purypy cedeHus u
TO, 4YTO PpAaCIOJIOKEHO 3a  CeKylleil
IJIOCKOCTBIO, IPOEUUPYIOT Ha IIJIOCKOCTh
W, mnonydas wuzoOpaxkeHue MmpohUILHOTO
paspesa (puc. 54).
I'opuszoHTaAIBHBII paspes —
n300pakeHue, NOTYICHHOE MTPU MBICTICHHOM
pacceueHun AeTaau CEeKylled IIOCKOCThIO
napajuieIbHOM TOPU30HTAIBHON INIOCKOCTU
MpOeKIMid, ¥ cocrosimiee U3  (Urypbl
CeueHMs W H300paKeHUS YacTH JeTajH,
PaCTOI0KEHHOM 3a CeKYIIeH MI0CKOCTHIO.

Qurypy Cced4eHMss M TO, 4YTO
pacmoJyioKEHO 3a CeKYIIeH IIIO0CKOCTHIO,
MpOeLUpPYIOT Ha IUIockocTh H, mnomywas
n300pakeHue TOPHU3OHTAIBHOIO  paspesa
(puc. 55).

[Toctpoenue pa3pe3oB HE BIEUET 3a
co0oil  W3MEHEHUH  Jpyrux  BHJIOB,
MOCKOJIBbKY Bce JelcTBus  (pacceueHue
JeTai TUIOCKOCThIO, YCJIOBHOE YZAalleHue
yacTH  JeTald, HaxoJduleWcs  mepen
CeKyIlllel IUIOCKOCTbIO, IPOELUPOBAHUE)
OCYILECTBIAIOTCA ~ MBICIEHHO.  Pa3pessl
MO3BOJISIFOT ~ COKPaTUTh  YHUCJIO  JIMHHMA
HEBUJUMOTO  KOHTYpa,  3aTpYyIHSIOIIUX
MIPOYTEHHE CI0KHOU (POPMBI A€TaH.

I'OCT 2.305—68  ycraHaBiMBaeT
MpaBWja  BBIMNOJIHEHUS U O0O3HAUEHUS
pa3pe3oB: €ClU CeKyIlask INIOCKOCTh COBIAAAET
C IUIOCKOCTBIO  CHUMMETPUM  JETalH, a
M300paskeHus yepTe’ka  HaxoIsATCS B
MIPOEKIIMOHHOW CBSA3M, TO pa3pe3 Ha YepTeke He
0003Ha4arT (CM. puc. 55).

Ecnm  cexkymas  IJIOCKOCTH — HE
COBMAJaeT C  IUIOCKOCTBIO  CHUMMETpPUU
(ropusoHTanbHbIl  pazpe3 b — Bb) wumm
n3o0pakeHHEe paspe3a He HaXOAWUTCS B
MIPOEKIIMOHHOW CBS3U C COOTBETCTBYIOIIMMHU

I/I306pa)KCHI/I$IMI/I YCpTeiKa, TO IMOJIOKCHUC CCKYH_ICﬁ IIJIOCKOCTHU YKa3bIBAOT Ha YCPTCIKE paSOMKHYTOﬁ

nuHueHn (TommuHa ot S 110 5/2).



[leprieHAUKYIAPHO K PA30MKHYTON JHHHM MPOBOJSAT CTPENKH, YKa3bIBAIOIIUE HAaIpaBlieHUE
B3IJIfA/1a, KOTOPbIE HAHOCST Ha PACCTOSTHUU 2—3 MM OT BHEIIIHETO KOHIIA JINHUH.

Pa3omkHyTas nuHHS HE JOJDKHA TEepeceKkaTh KOHTYphl M300pakeHus. C BHEIIHEH CTOPOHBI
CTPEJIOK HAaHOCAT OyKBEHHOE 0003HaUYeHue pa3pe3oB. Mzo0pakeHue pazpe3a 0TMe4YaeTcss HaAlMChIO THIIA
«A — A» (puc. 56).

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1.BxonHOM KOHTPOIIB;
2.IHCTPYKTaX MO BBIMOJHEHUIO MPAKTUYECKUX 3aHITUH;
3.CamocrosrenbHas paboTa 00y4aroIXCs.
Xox padoThI:
1. Tlo 3amaHHOW BHJAM JI€TaJId, BHIUYEPTUTH B TPaUUECKOM pelakTope paspe3 (pOHTATBHBIX
(TOopu30HTANBHBIN, TPOPUITHHBIN);
2. HanecuTte MITPUXOBKY U pa3MephI;
3. 3amojHUTEe OCHOBHYIO HA/IMHUCH.

i<

S| Pogpes npocmag| || v

Puc. 57 llpumep opopmienus rpaguieckoit paboTsl
dopma npeacTaBieHus pe3yJabTaTa: BBIIOJHEHHAs rpaduuecKkoi paboThI.

Kpurepum ounenku:

OneHka «0TJIMYHO» CTaBUTCS, €CIIN 33JJaHUE BBIIIOJIHEHO ITOJIHOCTBIO, BCE 3a/1a4d PELICHBI.

OrneHka «XopoIIo» CTaBUTCS, €CIIM 33JJaHUE BBIIIOJIHEHO HE MOJIHOCTHIO, 3a/1a4M pelieHbl Ha 75%.

OneHka «ya0BJIETBOPHUTEIbHO» CTaBUTCS, €CIM 3aJaHHE BBINOJIHEHO HE IOJIHOCTBIO, 3a/1auu
pemenst Ha 50%.

OrneHka «Hey10BJIeTBOPUTEIbHO» CTaBUTCS, €CIIU 33JaHHE HE BBIIIOJIHEHO.
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IpakTnyeckoe 3ansitue Ne21
IToctpoenue ¢ ucnonpzoBanuem CAITP npocThIX HAKIOHHBIX pa3pe30B

Henn:

1. 3ydenue u npakTu4eckoe MPUMEHEHUE TIPABUIT H300PaXCHUS TPEIMETOB C UCTIOIb30BAHUEM
MIPOCTHIX HAKJIOHHBIX pa3pe3oB B cooTBeTcTBUU ¢ [[OCT 2.305-68**.

2. IlpuoOpereHne HABBIKOB, TO3BOJIIOIIMX IO 33JaHHOMY HW300paKEHHIO JeTallu (YepPTEiKY)
MOHUMATh e¢ GopMy (HapyKHbIC U BHYTPEHHHE TIOBEPXHOCTH) U B3aHMMHOE PACIIOJIOKECHUE OTICIbHBIX
AJIEMEHTOB M3/CIIHSI.

3. M3y4yeHue npaBui HaHECEHUs pa3MepoB Ha yepTexe B cooTBeTcTBUU ¢ ['OCT 2.307-68.

Beinosinus padory, Bl Oyaere ymers:

- V1 odopmiATh W 4YUTaTh YEPTSKH JCTalleld, KOHCTPYKIHMH, CXeM, CHernu@UKaIui TI0
CIEHAIBHOCTH;

- V3 BbINONHATH Tpaduyeckre n300pakeHUsl MPOCTPAHCTBEHHBIX 00pa30B B PYUHO U MAIIMHHON
rpaduke;

- Y4 pa3pabarbiBaTh KOMIUIEKCHBIE YEPTEKH C UCIOJIB30BAHUEM CHUCTEMBbI aBTOMATH3WPOBAHHOTO
IIPOEKTUPOBAHUS;

MarepunanbHoe obecrnieyeHue:
1. nporpammuoe o6ecnieuenue CAIIP — rpaduueckuii penakrop Komnac;
2.Batman ¢opmara A3;
3.lulakTH4ecKuil MaTepuall o BapuaHTaM;
4. 1lpesenTtanus «Pa3pesbi»;
5.MenoBoit uepTex.

3ananue:
1.3ananue BHIMOIHUTD 110 BapuaHTaM Ha opmare A4,

2. Iloctpouts ¢ ucnonb3oBanueMm CAIIP mo nBym 3aaHHBIM MPOEKIUSAM JIETAIH MMOCTPOUTH €€
TPETHIl BUTT;
3. Jlns BBISABIEHUS BHYTPEHHETO KOHTYpPA BBHIMOJIHHUTH HAKJIOHHBIM pa3pe3 Ha CBOOOJHOM TOJe

qgepTeKa.
4. HanecTtu pa3Mmepsl.

KpaTkue TeopeTnyeckue cBeIeHUs:

Haknounnsiit paspes (puc.58) — 31ech NIOCKOCTh Cpe3a, pacmojiaraercs IMOoJ YrioM K
TOPU30HTAIBHON MIOCKOCTHIO MPOEKIIUU.

Haximonnrie pPa3pe3bl JOJI’KHBI CTPOUTHCA u pacnojiaratbCsa B COOTBCTCTBUU C
HampaBlieHHeM B3risaa (puc.58), yka3aHHBIM CTpElKaMud Ha JUHHU ceudeHus. [lomoxxeHue
CeKymIel TIOCKOCTH OTMEUAeTCsl JTUHHUEH CEYeHWs, CO CTPEJIKaMH, YKa3bIBAIOIUMHU HAIpaBICHHUE
B3rasaaa. Haa paspe3om BRIMOTHAETCS HAANUCH, COOTBETCTBYIONIAS CEKYIIEH MIOCKOCTH.

[Ipy HEOOXOAMMOCTH IOIYyCKaeTcsl paclojiaraTh HAKJIOHHBIE pa3pe3bl Ha JIIOOOM MecTe
MOJI YepTeka BHE MPOCKIIMOHHOM CBSI3U ¢ BUAOM, HO C YUYE€TOM HampaBJICHUs B3TIsja,
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Puc. 59 PacnonoxeHre HAaKIIOHHOTO pa3pesa Ha
CBOOOJTHOM MecCTe uepTexa

Puc.60 MectHbIi paspes

IHopsinok BHINOJIHEHUS:

YKa3aHHOT O CTpCIIKaMH Ha JIMHUHN
CCUCHMUA. CnenyeT OoTaAaBaTh MPCANOYTCHHUC

pa3pe3aM, BBIIIOJHEHHBIM 1o TUny A — A
(puc.59).

[Ipu HEOOXOIUMOCTH BBISIBUTH
KOH(UTYpAIUIO BHYTpPECHHEH CTPYKTYPBI

npeaMeTa, B OTACIbHOW €€ dYacTh JesraeTcs
paspes, KOTOphIii UMeHyeTcst MecTHBIM (puc.60).
Ha Buage MecTHBII  pa3pe3  BbIIEIsACTCA
CTaHJAPTHBIMU JIMHUSIMH. ODTO MOXKET OBITh
CIIOIIHAS TOHKasg JHHUS C M3JIOMOM WJIH
BOJIHHUCTas. JIMHMM MOJOOHOTO Ha3HAYCHUS HE
JNOJDKHBI COBIaJaTh C JPYTUMHU DJIEMEHTaAMH
yeprexa.

Ecnu MmecTHBIN pa3pe3 BBIMOJTHISTCS Ha
YacTHU MpeaAMeTa, MPeJACTaBISIONeld co00H Teno
BpallleHUs U, CJIeI0BATEIbHO, N300paKCHHOM ¢
O0CEBOW JIMHUEHN, TO MECTHBIN pa3pe3 ¢ BUAOM
MOT'YT Pa3JensiThCs 3TOM OCEBOU JIMHUEH
(puc.61)

Puc.61

1. ®opmar A3 pacnojOKUTh TOPU3OHTAIBHO. BBINMOIHUTH BHYTPEHHIOI PaMKy U OCHOBHYIO

HaAIIUCh.

2. Pa3MeTHTh Ha JUCTE TOJI0KEHNUE OCEBBIX U IIEHTPOBBIX JIMHUH.

3. Ilo 3amaHHBIM pa3MepaM BbIUEPTUTH JBA 34/IaHHBIX BUAA JI€TaJIH.

4. ITo 1ByM OCTPOEHHBIM BUJIaM JIETAJIH BHIMOJIHUTE H300paXKeHNE €€ TPEThEro BUIA.

5. [Inst BBISIBIEHUS BHYTPEHHETO CTPOEHMS JAETajad BBIMOJHUTH HAKIOHHBIM pa3pes, yYKa3aHHbBIN
Ha 4YepTeKe CEeKyIled IUIOCKOCTBbIO, U COOTBETCTBYIOLEE OOO3HAUEHUE pa3pes3a; B Cllydae MOBOPOTa
n300pakeHNs pa3pe3a Ha3BaHHUE Pa3pe3a CONPOBOXKIATH COOTBETCTBYIOIINM 3HAKOM .

6. B coorBercTBum ¢ 'OCT 2.306—-68 Ha pa3pe3e BBIITOJIHUTD IITPUXOBKY.
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7. HanecTn BBIHOCHBIE, pa3MEpHbIC JIMHUU U pa3MepHbie yuciia B cooTBercTBUU ¢ ['OCT 2.307—
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Puc.62 Ilpumep opopmiieHus rpadudeckoit paboTh
dopma npeacTaBiaeHus pe3yJibTaTa: BHIIIOJIHCHHAS rpaduyeckoi paboThl.

Kpurepun oneHku:

OneHka «0TJIMYHO) CTaBUTCS, €CJIN 33JJaHUE BBIIIOJIHEHO ITOJHOCTBIO, BCE 33/1a4U PELICHBI.

OneHka «XopoIo» CTaBUTCS, €CIIN 33JaHUE BBIIIOJIHEHO HE MOJIHOCTBIO, 3a/1a4M pelIeHbl Ha 75%.

OneHka «ya0BJIETBOPHUTEIbHO» CTaBUTCS, €CIIM 3aJaHH€ BBINOJIHEHO HE IOJHOCTHIO, 3ajauu
pemensl Ha 50%.

OrneHka «Hey10BJIeTBOPUTEIbHO» CTaBUTCS, €CIIU 33JaHHE HE BHINOIHEHO.

IIpakTnyeckoe 3ansaTne Ne22
[TocTpoeHue cinoxKHBIX CTYIEHYATHIX pa3pe3oB ¢ ucnoiabzoBanuem CAIIP

Heab: hopmupoBaHre yMEHHI 110 BBINOIHEHUIO CIOXKHBIX pa3pe3oB B porpamMmme CAIIP
Beinosinus padory, Bel Oyaere ymers:
- V1 odopMnsTe W 4YUTATh YEPTEKU JeTallel, KOHCTPYKUUH, cXeM, crneuupukanuid 1o
CIELUAIBHOCTH;
- V3 BbINONHATH TpaduvecKkre n300pakeHUsI MPOCTPAHCTBEHHBIX 00pa30B B PYYHON U MAIIMHHON
rpaduke;
- Y4 pa3pabarbiBaTh KOMIUIEKCHBIE YEPTEXKHU C MCIOJIB30BAaHUEM CHUCTEMBbI aBTOMATH3MPOBAHHOTO
IIPOEKTUPOBAHMS.
MarepuanbHoe o0ecnieyeHme:
1. ITporpammuoe o6ecnieuenune CAIIP — rpaduueckuii penakrop Kommac;
2.Barman ¢opmara A3;
3. lunakTHUeCcKUi MaTepuall [0 BapuaHTaMm;
4. Mopenu aetaneil ¢ 3JIeMEHTaMH CJIOKHBIX Pa3pe30B;
5.IIpesenTtanus: «CioKHbIE pa3pe3bly.
3ananne:
1.3amaHue BBINOJIHUTS 110 BaprHaHTaM Ha ¢popmare A3;
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2. IToctpouts ¢ ucnonbzoBanuem CAIIP mo nByM 3amaHHBIM IPOEKIUSAM JETAIU MOCTPOUTH €e
TpEeTUM BUL;

3. BBINOIHUTH 110 BapHaHTaM CIIOKHBIE pa3pessl Aeraneit 3 u 4.

Kparkue Teopernyeckue CBeAeHUA:

C10:KHBIMM pa3pe3aMu Ha3bIBAIOTCS
pa3pesbl, MOJIyYEHHBIE ITPU MBICJIEHHOM
paccedyeHunu IeTau AByMs UiH Oojiee
CEKYILLIUMU IUIOCKOCTSIMH.

CnoxHbIli  pa3pe3, 00pa30BaHHBIN
IByMsi U Oojiee CEKYIIMMHU IapauleIbHbIMU
IUIOCKOCTSIMU, Ha3blBa€TCAd  CTYNEHYATBIM.
CryneHuarble pa3pe3bl MOIyT  ObITh
AiA TOPU30HTAJIbHBIMH, (bpoHTATBHBIMU u
npoduibHBIME (pHUC.63).

Puc.63 CnoxHblii pazpe3 — cTyneH4YaTbli

Ilopsinok BbINOJHEHHS padOThI:
1.BxoaH0#1 KOHTPOJIB;
2.MlHCTpYKTaX 1O BHIIOJHEHUIO IPAKTUYECKOM paboThI;
3.CamocrosTenbHas paboTa CTyIeHTOB.
Xoa pa6oTsI:
1.HauepTuTe pamMKy U OCHOBHYIO HaJIHCh B rpaduueckom penakrope Kommac .
2.BoinonHuTe 3a7a4y 4, 3aMEHUTE BUJI CLIEPEIU WM CBEPXY CTYIIEHYAThIM Pa3pe30M.
5.Hanecure pazmepsl Ha H300paKeHUSL.
6.I1poBepbTe MPaBMIILHOCTH BHITIOIHEHUS Pa3pe30B.
7.00BeauTE YEPTEK.
8.3armoHUTE OCHOBHYIO HAJITUCh YepTekKa.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHAs rpaduyeckas padora.

Kputepun onenkmn:
O1eHKa «O0TJIMYHOY» CTABUTCS, €CIIM 3aJJaHUE BBIIOJHEHO MOJTHOCTBIO, BCE 3a/1a4H PELICHBI.
OneHka «XopoIo» CTaBUTCS, €CIIN 33JaHUE BBIIIOJIHEHO HE MTOJIHOCTBIO, 3a/1a4M pelIeHbl Ha 75%.

OrneHKka «yaOBJIETBOPHTENBbHO» CTABUTCS, €CJIM 3a/JlaHUE BBINOJHEHO HE IOJHOCTBIO, 3aJauu
pemensl Ha 50%.

OHGHKa CHEYAOBJIETBOPUTECILHO) CTAaBUTCA, €CJIIU 3aJaHUC HC BBIIIOJITHCHO.

IIpakTnyeckoe 3ansaTHe Ne23
ITocTpoeHue CIOXKHBIX JIOMaHBIX pa3pe3oB ¢ ucnosnb3oBanuem CAIIP

Heas: popMupoBaHue YMEHUI TIO BBIOJHEHHIO CIOXKHBIX pa3pe3oB B nporpamme CAIIP
Beinosinus padorty, Bel Oynere ymerh:
- Y1 odopmasTh M 4YMTaTh YEPTEXKH JleTajled, KOHCTPYKUMH, CXeM, CcrenupuKaui o
CHELNAJIbHOCTH;
- V3 BBINONHATH rpadudeckue U300pakeHus: MPOCTPAHCTBEHHBIX 00pa30B B PYYHOM W MAaIIMHHOM
rpaduke;
- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEKU C UCIOJIB30BAHUEM CHCTEMBI aBTOMATHU3WPOBAHHOTO
MIPOEKTUPOBAHUS.

MarepuanbHoe o0ecrieyeHmne:
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1. mporpammuoe obecneuenue CAIIP — rpaduueckuii pegakrop Kommac;

2.Barman ¢opmara A3;
3.luIaKTUYECKU MaTepuall o BapruaHTaM;

4.Mopenu aerasneil ¢ 3IeMEHTaMU CII0KHBIX pa3pe3oB;

5.IIpe3enrarus: «CioKHbBIE pa3pe3bl».

Kp AaTKHUE TCOPETHYECCKUEC CBCACHUS .
A-A

Puc.64 CnoxHblii pa3pe3 — JOMaHHBIH

Xon padorsi:
1.HauepTuTe paMKy 1 OCHOBHYIO HaJIIIHCh.

JlomaHble pa3pe3bl - OTO pa3pesbl,
MOJIydYeHHBIE TMPU CEUYCHUH TIpeIMeTa He
napauieIbHBIMH, A  IEePeCeKarIUMHUCS
IJIOCKOCTSIMU. B 3TOM cnydae ojHa cekyias
IJIOCKOCTh YCJIOBHO TITOBEPTHIBAETCS OKOJIO
JUHUU TIepe CEYEHUsl CEKYIIUX IJIOCKOCTEH
JI0 COBMENIIEHUSI C JIpyrod  CeKylleu
IJIOCKOCTBIO, IMapajliebHON KakoH-IH00 W3
OCHOBHBIX IITOCKOCTEH MPOEKIUHU, T. €.
JIOMaHbIi pa3pe3 pa3MellaeTcss Ha MecTe
COOTBETCTBYIOIIETr0 BUa (puc.64)

2.BeimonnuTe 3a1auy 3, 3aMEHUB BUJI CIIEPEI WUITH CJIEBA JIOMAHHBIM Pa3pe30M.
3.M300pa3ute ceuenus neranu B Maciirade 1:1, HaHecuTe ITPUXOBKY.

4 Hanecute pa3mMepbl Ha U300paKEeHMUS.

5.IIpoBepbTe MPaBUIBLHOCTD BHITIOTHEHHS Pa3pPE30B.

6.00BequTE YEPTEK.
7.3am0JIHUTE OCHOBHYIO HAJIIIMCh YEPTErkKa.

XX XXX |
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Puc.65 IIpumep odopmiienus rpadudeckoit pa66TLI
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®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOIHEHHAsS rpaduyeckas padora.

Kputepuu onenkmu:

O1eHKa «OTJIMYHO0Y CTABUTCS, €CIIH 33JJAHUE BBIITOJIHEHO TIOJTHOCTBIO, BCE 3a/1a4H PEUICHBI.

O1eHKa «XOPOIL0Y CTABUTCS, €CIIM 33JJaHUE BBIIIOJHEHO HE MOJHOCTHIO, 33]1a4i pelIeHsl Ha 75%.

OrneHKa «yIOBJIETBOPHTEIbHO» CTABUTCS, €CJIM 3a/IaHUC BBHIOJHEHO HE IOJHOCTBIO, 3aJauu
pemiensl Ha 50%.

O1eHKa «HEYT0BJIETBOPUTEIBHO)» CTABUTCS, €CIIU 3a/IaHUE HE BBIITOJIHEHO.

[IpakTnyeckoe 3ansiTue Ne24
[Noctpoenue ¢ ucnonbzoanuem CAIIP akcoHOMETpUUECKOro N300paKeHUs
JIETaIH 10 €€ KOMIUIEKCHOMY 4epTexy.
Brimonnenue BoIpesa 4 4acTH aKCOHOMETPHUIECKOTO U300pakKeHuUs IeTalln

Heab: hopmupoBanue ymMeHUI mocTpoeHus ¢ ucnonb3oBannem CAIIP akcoHOMETpUYECKOTO
M300paKeHUS IETAIH M0 €€ KOMIUIEKCHOMY YepTEKY C BBIPE30M Y4 YACTH.
Bbinosinus padory, Bel 6ynere ymers:
- V1 odopMmnsaTe W YHTATh YEPTEXKU JeTallel, KOHCTPYKIUH, cXeM, crenupukanuid 1o
CHEIHAIbHOCTH;
- V3 BbINONHATH Tpaduveckre n300pakeHUs MPOCTPAHCTBEHHBIX 00PA30B B PYYHOH U MAIIMHHON
rpaduke;
- Y4 pa3pabarbiBaTh KOMIUIEKCHBIE YEPTEKH C UCIOIB30BAHUEM CHUCTEMBbl aBTOMATH3WPOBAHHOTO
IIPOEKTUPOBAHMS.
MarepuanbHoe o0ecniedeHne:
1. nporpammuoe obecnieuenne CAIIP — rpadmdeckuii pegakrop Kommac;
2.Batman ¢opmara A3;
3. AunakTuuecKuil MaTepuall o BapuaHTaMm;
4 Mopenu aetanei ¢ 3JIEMEHTaMU CIIOKHBIX Pa3pe30B;
S.IIpesentanus: «IIpocteie paspess».
3aganmue:
1.3amanue BBIIOJIHUTH 110 BapuaHTaM Ha ¢opmate A3;
2.11o nByM BHJaM BBIIIOJIHUTE TPETUN BUT;
3.BbInonHUTE BepTUKAJIbHBIE pa3pe3bl ((PPOHTAIBHBIN U MPOPHUIIbHBII);
4.ITocTpouTh AKCOHOMETPUUECKYIO MPOEKINIO (M30METPUIO) I€TalIU C BBIPE30M 74 HacTH.
KpaTkue Teopernueckue cBeieHHs:
Pa3pe3oM Ha3bIBaeTCs H300pakeHUE, MOTYYEHHOE ITPH MBICJIEHHOM PacCeYeHUH JIeTalld OJJHOM
WM HECKOJIBKUMU CEKYIUMU IIOCKOCTSIMHU.
B paspe3ax 1mokas3bIBaeTCs TO, UTO IOJIY4AETCs B CEKYIEH IIIOCKOCTH U 3a HEH.
[IpocTeiMH pa3pe3aMu Ha3bIBaIOTCS TAaKUE pa3pe3bl, KOTOpPHIE IMOJIY4YEHBl IPHU MBICIEHHOM
paccedeHuu JeTanu OJHOW cekymied miockocThio. (IlonokeHue cekymieil MIOCKOCTH MOXKET OBITh

BEPTUKAJIbHBIM HUJIM IT'OPU30HTAJIIBHBIM, ITPOAOJIbHBIM WA HOHGpG‘IHBIM).
|

g Ecnmun  paspe3s mpexacraBisier

| co00ii CHMMETpHUHYIO (HIYpy, TO

| n300pakaloT HE Bechb paspe3, a
| : _?—W TOJBKO €ro TIOJOBHHY, KOTOPYIO
' ' ' COEUHSAIOT c IIOJIOBUHOU
COOTBETCTBYIOIIETO BUA (puc.66):

a) IpY 3TOM TIOJIOBHHA pa3pe3a
MIOMEIIACTCS CIIPaBa;

0) cneBa Ha BHJE HUKAKHX
JTHHAN HEBHIMOTO KOHTYpa,
KOTOPBIE OKAa3aJlUCh BBISBICHHBIMU

|
D
@
|
|
|
|
;
|
430

Puc 66 BrinmonHeHnue npoctoro paspesa
58



pa3pe3oMm, He HAaHOCHT;
B )IMHUEN pa3zesia MKy MMOJOBUHOM BUAA U MOJOBUHOM pa3zpesa CIYKUT TOHKast
HITPUXITYHKTUPHAS JIMHUS — OCb CUMMETPHH;
T') IMHUIO CEUEHUs HE TIPOBOIAT U pazpe3 He 0003HAYAIOT.
ITopsinok BbINOJIHEHHUSI PA0OTHI:
1.BxoaHOM KOHTPOIIB;
2.IHCTpYKTaX 110 BHITIOJHEHUIO MPAKTHYECKON pabOTHI;
3.CamocrosTenbHas padoTa CTy/I€HTOB.
Xox padoTbI:
1. Ilo nBy™m Buaam JeTajiu NOCTPOUTH 3 BUJ, PACIIONIOKUB JUIMHHYIO CTOPOHY 10 ocu OX;
2. BBINOJHUTH MMOJIE3HBIE pa3pe3bl ((PPOHTANBHBINA U TPOPUITHHBIN).
3. Hanecure mTpUXoBKY U pa3Mepbl Ha TPU BUAA ACTANH;
4. BBINOIHUTE AKCOHOMETPUUECKYIO MTPOEKIHIO (M30METPHUIO) JIETANIU C BBIPE30OM Y4 YACTH.
Hanecure mrpuxoBky.
5. 3amnoyiHUTE OCHOBHYIO HAJIHUCh.

T Pases]

i

ity

Yol
K—1

)

i)

TR T

Puc.67 IIpumep BomoHEeHUs Tpadguyeckoi paboThI
®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs rpaduyeckas padora.

Kpurepum ounenku:

OneHka «0TJIMYHO» CTaBUTCS, €CIIN 33JJaHUE BBIIIOJIHEHO ITOJHOCTBIO, BCE 3a/1a4l PELICHBI.

OrneHka «X0poIIo» CTaBUTCS, €CIIM 33JJaHUE BBIIIOJIHEHO HE MOJIHOCTHIO, 3a/1a4M pelieHbl Ha 75%.

OneHka «ya0BJIETBOPHUTEIbHO» CTABUTCS, €CIM 3aJaHHE BBINOJIHEHO HE IOJIHOCTBIO, 3a/1a4u
pemenst Ha 50%.

OneHka «Hey10BJIeTBOPUTEIbHO» CTaBUTCS, €CIIU 33JaHHE HE BBIIIOJIHEHO.
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Tema 3.2 PazneMHBIe coeIMHEHUS AeTajIeil

IIpakTnyeckoe 3ansitue Ne25
BeruepunBanue ¢ ucnonb3oBanueM CAIIP nu3o0paxkeHus: pe3pObl Ha CTEPKHE,
B OTBEPCTUH, B COCAMHEHUU

Hean: hbopmupoBanne ymeHui nmoctpoeHus ¢ ucnoiab3oBanrnem CAIIP nzobpakenus pe3pObl Ha
CTEpKHE, B OTBEPCTHH, B COCTUHEHUH.

Boinosinus padory, Bl Oyaere ymern:

- Y1 odopMisTh W YMTaTh YEPTEXKH JeTaje, KOHCTPYKIMH, CXeM, CHIeHupHUKalui 10
CIELIMAJIBHOCTH;

- V3 BBIMONHATH rpaduvecKkue U300paKeHUs: MPOCTPAHCTBEHHBIX 00Pa30B B PyYHOH M MAIIMHHON
rpaduke;

- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEKU C UCIOIB30BAHUEM CHCTEMBI aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHMS;

- V5 BBINONHATE H300paKEeHUsI Pe3bOOBBIX COCIMHEHUH.

MarepuanbHoe o0ecrieyeHnne:
1. nporpammuoe obecnieuenue CAIIP — rpaduyeckuii pegakrop Kommnac;
2.Barman ¢opmara A3;
3. [Tnakatsr:
-«Bubl pe3p0niy;
-«300paxenne pe3bObl Ha YEPTEKEN;
-«M300paxeHne pe3b00BOr0 COCTUHEHUSY;
3. lunakTHuecKuil MaTepual Mo BapuaHTaMm;
4. Tabmuuer u3 'OCT7798-80, TOCT5915-70, TOCT6402-70;

5.I0pesenTanus: «Buasl pe3b0bl. M300paxenre u 0003HaYCHHE PE3bOBD».
3ananmue:

1.3ananue BeimoaHUTe HA hopmate A3.
2.IlepeuepTuTh TAOIUIlY C BUAAMHU PE3HOBI, €€ N300paKEHHS 1 0003HAYEHUS;

3. Tlonmp3ysick TNpPUBENECHHBIMH YCIOBHBIMH COOTHOIICHUSMHU, TOCTPOUTH H300paKEHUS
coeqUHEHNs AeTaneil 001ToM/ IIIHIBKOM;

4. HanecTtu pa3Mmepsl.
KpaTkue Teopernyeckue cBeieHUS:

a Pe3nba — »5TO BUHTOBas Hape3Kka

- 2

4 ﬂ MMEIOIIast OIPEIETICHHBII npouis,
;,‘_! y | muamerp u mar. [lo npodumo pe3pObl
x| 1 nenarcs Ha TPEYTOJILHEIE,
g\ TparnenenJajlbHbIE, YIIOPHEIE,

IpsAMOYT'OJIBHBIC U KPYTIJIBIC.

6 Pe3pba MoxeT OBITH pacronokeHa Ha

w4 /ﬂ TMIOBEPXHOCTH CTEPKHS WM  OTBEPCTHS.

@ S / Cormacho T'OCT 2.311-68 pe3sby Ha

: i | ) k CTEpIKHE M300paXxaroT CILTOIIHBIMU

x ~} rpamvua / OCHOBHBIMH ~ JIMHUSIMH [0  HAapyXHOMY
et aesedu

V.7 //é ANaMETPY U CINIOIIHBIMHU TOHKWMH JIMHUAMU
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_“..' A-a B 110 BHYTPEHHEMY JaHaMeTpy pe3bObl (puc.

68,a). Pe3pby B oTBepCcTHH B MPOAOIBHOM
paszpese M300paaroT CIUIONTHBIMH TOHKUMH
JIMHUSAMHA 10 HApY>XHOMY JUaMETpy H
CIUIOIIHBIMH ~ OCHOBHBIMH  JIMHHSIMH  T1O

,-,/'//i / A
BHyTpeHHeMYy  auamerpy (puc.  68,0).
7\4 I'panuny pe3bObl MOKA3BIBAIOT CILIOLIHOM
OCHOBHOM JIMHMEM, JOBOJS €€ 1O HAPYKHOTO
Puc.68 O603HaueHre pe3bObl Ha YepTEKe JTuamMeTpa pe3bObl.

Ha uyeprexax pe3pOOBBIX COEIMHEHUN B TOM MECTE, IJie AUaMETPbl COBMANAIOT, U300paxKeHHE
Pe3bObI BBIMOTHSAIOT 1O CTEP)KHIO, TaK KaK B pa3pe3e CTEP)KEHb PACHOJIOXKEH ONrKe K HAOMI0JaTeNo U
3aKphIBacT oTBepcTHe (puc.68 B).

Ilopsinok BbINOJHEHHS padOThI:
1.BxoaHO# KOHTPOJIb;
2.MIHCTpYKTaX 1O BBHIIOJIHEHUIO TPAKTUYECKON paboTHI;
3.CamocrosTenbHas paboTa CTyIeHTOB.

Xox padorsr:
1 .BeimonHuTE B TETpaaM pacyeT IIMHBI O0JTa U MOAOEPUTE CTAaHIAPTHOE 3HAYCHHE W JUTHHY

Pe3b00BOr0 KOHIIA.
2.ITo mpuBEICHHBIM COOTHOIICHUSM MPOU3BEIUTE PacueT OCTAIbHBIX TApaMETPOB OOJITOBOTO

COCIUHCHMUA.

XXXX-KXXXXX XX M XX XX-XXXXXK XX M

| | @

C.\-‘ .‘\
! . 2 2 7 ]
- » 2 % - R 5 B -

: ks e - - - E Bomm MIZB058 [T 7798 -70

Uhnumxg MARSE S8 TXT 22002-76 Fovka M205 TCT 591570 [I I

[ -/

Towa M25 TOCT 595 -70  Waidn A 1201099 FT 11371 -78

0O |
k,

Wida A2003099 T 1371-78

\—I_
WIXXXXXXXX-XXXX W XX XXXXXX-XX XX
am | Myro PMyem Am | Aherp Mg
U (oedumene " R e (gedusenue G o
- WALKOU LU ol T Jonmoboe
ey T T conery) T W T
r— (ovapexon (CXA
g g L
PRI T Svywewy 44 LTy T LT

Puc. 69 Ilpumep odopmienus rpadudeckoit paboThI
3.HaueptuTe pamMKy ¥ OCHOBHYIO HaJIHCh.
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4 Brerueptute Ha hopmaTe A3 n3o0paxeHus ( TIIaBHBIN BUJ U BUJ CBEPXY) COCTUHEHUS JIeTanei
001TOM/ IIMIIBEKOH.
5.bonTel, raliku 1 maiObl Ha MPOIOIBHBIX pa3pe3ax MOKa3bIBAIOT HE PACCEUYCHHBIMH.
6.Hanecute pazmepsl, 0003HaubTe pe3p0y OouTa.
7.Hanumure yciioBHbIE 0003HaUYCHHSI pe3b0OBBIX KPENEKHBIX AceTasiel (00T, raiika, maioa).
8.3a10IHUTE OCHOBHYIO HA/IIIUCh.
dopma npeacTraBJieHus pe3yJbTaTa: BHIIIOJIHEHHAs Tpaduyeckas padora .

Kpurepun oneHku:

O1eHKa «OTJIMYHO» CTaBUTCS, €CJIM 3a/IaHUE BBIOJIHEHO MOJTHOCTHIO, BCE 33J]a4H PELICHBI.

OneHKa «X0pouI0) CTaBUTCS, €CIIU 33/IaHUE BBIIIOJIHEHO HE MTOJIHOCTBIO, 3a/1a4u pelieHbl Ha 75%.
OneHka «yI0BJIETBOPUTEJIbHO» CTaBUTCS, €CJIHM 3aJaHUE BBINOJIHEHO HE IMOJHOCTHIO, 3a7aud

peuiensl Ha 50%.
OlLieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIA 3a/IaHUE HE BBIMOJIHEHO.

[IpakTnyeckoe 3ansitue Ne26
BrraepuuBanue ¢ ucnonszoBanrneM CAIIP n3zo0paxenus pe3r00BOro COSMHEHUS IBYX JeTalei

Heab: hopmupoBanue yMeHHH mocTpoeHus ¢ ucnoib3opanneM CAIIP u3o0pakeHus
Pe3b00BOro COETMHEHHUS ABYX JCTaleH.
Bbinosnus patdory, Bel 6ynere ymers:
- Y7 nonb30BaThCsi HOPMATUBHO-TEXHUYECKOH JOKYMEHTAlMeN MPU BHIIOJIHEHUU M O()OPMIICHUU
CTPOUTEIIBHBIX YEPTEKEH;
- Y8 opopmisaTe paboune CTpOUTENbHbIE YEPTEKH.
MaTtepuajbHoe obecnieyeHue:
1. nporpammuoe o6ecnieuenue CAIIP — rpaduueckuii penakrop Komnac;
2.Barman ¢opmara A4,
3. JlunakTHuecKkuil MaTepual o BapuaHTaM;
4.Mopenu aetasneil ¢ IeMEHTaMU CIIOKHBIX Pa3pes3os;
5.I0pesenTtauus: «Bunsl pe3nobl. 300pakeHue nu 0603HaueHHEe pe3bOb».
Kparkue TeopeTuueckue cBeeHHA:

CoenuHeHue TpyO BBIMOIHAETCS MPHU MOMOIIM COCIUHHUTENbHBIX yacTed - (uTHHroB. OuTHHTH
MOJIPA3IENAIOTCS Ha My(PTHI IPSIMBIE U TIEPEXOAHbIE, YTOIBHUKH, TPOHHUKH U T.]1.

3agaroT TpyObl BENIMYMHOM AuMameTpa yCIOBHOro mpoxoja Dy, KOTOpbIM NpuOIMKEHHO paBeH
BHYTpeHHeMY auaMeTpy TpyOsl [lo Bemmumne Dy, Momb3ysick CIIpaBOYHHKOM, ONPEAENSAIOT Pa3MEpsI
TpYOBI M COETMHUTENIBHBIX YaCTeH.

Ueprex TpyOHOrO COEAMHEHUS BBIIOJIHSIOT IO pa3MepaM €ro Jetajneil.

Yeprexu TpyOHBIX COCIUHEHHUH BBINOJHIIOTCA B JBYX H300paXeHUsAX (BUAAX): TJIaBHOE
n300pakeHNe TIPE/ICTABISIECT COBMEUICHHE YacTH BHJA C YacThi0 (DPOHTAIBLHOTO paspes3a, a BTOpPOE
n300pakeHNe — cCoueTaHHe MOJIOBHUHBI BUA CJIEBA C MPOCTHIM MPOQPHUIBLHBIM Pa3pe30M.

TpyOHBIE COETUHEHHS BBITIONHSIOTCS 0O€3 YIPOIIEHW M BBIYEPUMBAIOTCS BCE DIIEMEHTHI,
BXO/ISIIIIME B COCTAB COSAMHEHUS — OypTHKHU U pedpa.

[Tpumep yciaoBHoro odo3naduenus Tpyost: Tpyoa 11 - 20 x 2,8 - 2000 'OCT 3262-75,

riae: Tpyba — HaMMeHOBaHuUE JIeTaly;

L1 — By mOKpEITHS (IIMHKOBOE);

20 — nuameTp yCIIOBHOT'O IPOX0/1a, MM;
2,8 — TonmmMHA CTEHKH, MM;

4000 — nnuHA TPYOBI B MM;

I'OCT 3262-75 — HOMEp cTaHmapTa.

IIpyMep yCIOBHOTO 0603HAUYEHHS TPYOHO IIMIHHAPHIECcKOil pe3sobr: G1', LH-A,

riae: G - 3HaK TpyOHO! pe3bObl;
1%, — pasmep pe3nbbI (B AroiiMax);
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LH — manpaBiienne pe3npObl IeBOE (ITpaBOE HE YKa3hIBACTCSA);
A — KJ1acc TOYHOCTHU PE3BOBI.

Mogma mosmga Yeoaomun Rpamgy Tpoinux npsmed

1 TERME
JW.’EJ;H-H T Ee6-75 FOCF 8%8-7% %Jﬂﬁﬁﬂa
I
{
q
ey
L EJ i
FHEEEERES ~ L ~
By £ {
-

Puc. 70 IIpumepst puTHTOB

Hekotopble 0cOOEHHOCTH BBIIIOJIHEHUS 3a0aHUS:

- JUIA TIONHOCTBIO 3aBUHUEHHON TPYOBI 3a TOpPEL COEAMHUTEIHFHOW YacTH ((DUTHHra) BBIXOIUT

TOJBKO cOET pe3bObl (Ha YepTEKe OH M300payKaeTCss TOHKOW HAKJIIOHHOM JIMHUEH );
: : — — Ha KOHEI OJHOW wu3 Tpyo
XXXXKXXXXXXX W Hapes3aloT Oojee [JIMHHYIO pe3bly —
CrOH, 00ECTIeYMBAIOIIYI0 BO3MOXHOCTb
Tooden rpea) G1% A [OCT 6357-81 CBUHYMBAaHMs Ha He€ KOHTpraiku,
R3 . T A4k ¢GbuTHHra W HaJM4YUEe TPU ITOM 3araca
14T 21728-7% pe3bObl B 2-3 11ara pe3bOsl;

— COCIMHEHUE duTHHTOM
BBIIOJIHAIOT ~ KaK  KOHCTPYKTHUBHBIN
gepTex, ~ 0e3  YOpOUICHWH,  T.E.
BBIUEPUYMBAIOT BCE DJIEMEHTHI JeTajiei —
Oyprtuka, packu, pedbpa u T.11.;

— TOJIIUHY HPOKIAIKU, MEXIY
MyQTOH M railkoil NMpUHUMAIOT PaBHON
2-4 MM;

— Ha yepTexe COeAUHEHUs PUTUHIOM
) 0003HayalT TPYOHYIO
b | ‘ UIMHAPUYECKYIO pe3b0Y Ha MOJIKE
=X BBIHOCKE, 3aKaHYMBAIOILEHCS CTPEIIKOM,
) YIUPAOLIEHCS B HAPYKHBIN JUAMETP
TpyOBI Ha y4acTKe ¢ pe3p0oit
IMopsiiok BbINOJIHEHUS PA0OTHI:
1.BxonHOM KOHTPOIIB;
2.MlHCTpYKTaX 1O BBITIOTHEHUIO
MPAKTUYECKON pabOThI;
3.CamocTtosTensHas paboTa

ST

£

1

XX XXXXXX-XXXX CTY/IEHTOB.

S T (peduHeHue [ 7 Ed e Xon pa6oThi:

: 1 1.HauepTture pamky Ha popmate A4.

5 mpyoHoe S

& T W T 2.BBITIOHUTE KOMIIOHOBKY Y€pTEkKA.

| o 3. Haueptuth pe3pOoBoe coemHeHNE
Koo Fon A nByX neraneil. [Ipumep BeITONHEHUS 1a

Puc.71 IIpumep odopmiienus rpaduyeckoit padoTsl H Ha puc. 68.

4. Haueptuth TpyOHOE COECTMHEHUE U
€ro cocTaBHbIC YacTH (puc.71).
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dopma npeacrabJieHus pe3y/bTaTa: BRINOIHEHHas rpaduyeckas padora.

Kpurepun oneHku:

O1eHKa «OTJIMYHO» CTaBUTCS, €CJIM 3a/IaHUE BBIOJIHEHO MOJTHOCTHIO, BCE 33J]a4H PEUICHBI.

OneHKa «X0pouI0» CTaBUTCS, €CIIU 33/IaHUE BBIIIOJIHEHO HE MOJIHOCTBIO, 3a/1a4u pelieHbl Ha 75%.

OneHka «yI0BJIETBOPHUTEJIbHO» CTAaBUTCS, €CJIM 33/JaHUE BBIOJIHEHO HE IOJHOCTHIO, 3aJa4yu
peuiensl Ha 50%.

OlLieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIU 3a/IaHUE HE BBIMOJIHEHO.

Tema 3.3 Icku3bl 1 padoune YepTeKH

IIpakTHyeckoe 3ansaTue Ne27
Beinonnenue B py4Hoii rpaduke 3cku3a JeTaau ¢ HaTyphl.
Beinonnenue pabouero yeprexa AeTallu 0 3CKU3Y

Heab: popmupoBaHre 3HAHUI U YMEHHIA 11O BBHITTOJHEHUIO ICKU30B JACTATN

Boinosinus padory, Bel Oynere ymers:

- Y1 odopmisaTh M 4YMTaTh YEPTEXKH JeTajel, KOHCTPYKUMH, cXeM, chenupuKanui 1o
CHEIHAIbHOCTH;

- V3 BBINONHATH Ipaduyeckue U300paxKeHns NPOCTPAHCTBEHHBIX 00pa30B B PYYHOH M MallMHHOU
rpaduke;

- Y6 BBINOJIHATB 3CKU3bI U pabouue.

MarepuanbHoe o0ecniedeHne:

1. Habop 4epTeKHBIX HHCTPYMEHTOB;

2. V3MepuTenbHbIi HHCTPYMEHT (IITAHTEHIIUPKYIb, METAININYecKas INHEHKa, MUKPOMETD);

3. Heranu;

4. Tlnakat «DCKHU3 ACTAIN;

5. [lpumep BBIMOTHEHUS ICKH3a U pPabOYEro YepTexa JAeTalu;

3ananue:

1. BBIMOJIHUTE 3CKU3 JeTAIN Ha MIJTUMETPOBOM Oymare opmara A3.

2. [TpousBecTr HEOOXOJUMBIE 3aMEPbI AECTATH.

3. 1o acku3y AeTanu BHIOJHUTH €€ padOdYHid YePTEK.

4. HanecTu pa3Mepsl.

Kparkue TeopeTtudeckne cBeieHUs:

ICKHU3 — 3TO YEPTEXK, BHINOJHEHHBIN OT PYKH, IPEAHA3HAYEHHBIHN ISl pa30BOT0 MCHOJIb30BaHUS
Ha MIPOU3BOJICTRBE.

C oackuza MOXeT ObITh BBIMIOTHEH pabouuii uYepTeXk, MOITOMY OH JOJDKEH COJEp:KaTh BCE
HEOOXOJMMBIEC JaHHBIC JJIi M3TOTOBJIEHUS JI€TAlW: BHUJBI, pa3pesbl, CEUCHUs, pa3Mephl, JOIMYyCKaeMble
OTKJIOHEHHMSI, MaTepUaIIbl U TIp.

DCKHU3 BBHITIOJIHIETCS B TJIA30MEPHOM MacITade, T.€. N300paKeHHUE MOKET ObITh YBEIIMUEHO WUITH
YMEHBIIIEHO, HO MPHU 3TOM MPOTOPIIMOHATHHOCTE JIEMEHTOB JIeTalll AOJKHA OBITh COXPaHEHA.

Ha 3cku3ax B OCHOBHOM HAAIIMCH MACIUTA0 He YKAa3bIBACTCS.

DCKH3bl JOJKHBI OBITh BBITIONHEHBI B COOTBETCTBUH co craHmapramu ECKJ[ poBHBIMH U
YETKUMH JTUHUSMH. Bce HaamuCH ciieryeT nenaTh YepTeKHBIM MPUDTOM.

[Ipy BBIMONHEHUM OSCKU3a HE TMPUMEHSIOT YEPTEXKHBIX HHCTpyMEeHTOB. Jlomyckaercs
OKPY)KHOCTH W JyTH OKPY)XHOCTEH TMPOBOAUTH IUPKYJIEM C TIOCIEAYIOIeil OOBOJIKOW OT PYKH.
Brimonusiercs acku3 yetko kapanaamom T. TM ¢ Haxxumom B cootBercTBur ¢ [[OCT 2.303 -68*.
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D ol DCKU3 BHIMOJIHAIOT 00BIYHO Ha Oymare B

KIIETKY, 3T0 yaoOHee u OwicTpee. [lo kimeTkam

I: j JIETKO  TMPOBOJAUTH  MEPIEHIUKYIAPHBIE U

Tt (o napaJiesibHbIe JTMHUH, co0uro1aTh

bbbt ool MPOIMOPLUOHAILHOCTh YacTed MpeaMera Ipu
MOCTPOCHUH U300PAKECHUH.

Jns obmepa aeranu IpH BBITOJIHEHUU
ACKM3a C HATypbl HCIOJB3YIOT DPa3JInYHbIC
U3MEpUTENIbHbIE HHCTPYMEHTHI.

W3mepenue JTUHEHHBIX BEJIMYUH
BBITMOJHSIOT IIPU MOMoLTH JnHelku. Jlis 6omee
TOYHBIX U3MEPEHUH (C TIOTPEUTHOCTHIO HE
6onee 0,1...0,05 MM) HCIOJIB3YIOT IITAHTCHIUPKYJIb (puc. 72). IlITaHreHIUPKYIIEM H3MEPSIOT JTMHEHHBIC
pa3Mepsl, AUMAMETPhl MIIMHAPUYCCKUX DSJIEMEHTOB (HAPYXKHBIX W BHYTPEHHHUX), a Takke TIIyOuHy
OTBEPCTHH M YIITyOJICHUM.

B nmpakTuke NpUMEHSIOT U JPYyTHUe U3MEPUTEIbHBIC HHCTPYMEHTHI.

[Topsimox BbIMONIHEHUs 3cku3a. llpucTymnas K BBIIOTHEHHIO 3CKH3a, MPEXIE BCEro HaIo
BHUMATEIHbHO O3HAKOMHUTBCS C JCTANBIO: 10 BO3MOXKHOCTH BBISICHUTH €€ HAa3HAYCHUE, YETKO YSICHHUTH
o0mryro reoMmeTpuueckyro Gopmy aeranu, Gopmy ee oTaenbHbIX yacTeil. [Ipu 3TOM MOJIe3HO MBICIEHHO
pa3fAenuTh AeTaib Ha YaCTH, UMEIoIue (popMy reOMEeTPUIECKUX TEI.

3areM cieyeT yCTaHOBUTH, CKOJBKO BHJAOB HEOOXOIMMO MJisSi TIOJHOTO BBHISBICHHS (OPMBI U
pa3MepoB JieTaiu, BEIOpaTh riiaBHbIA Bua. OH TOJDKEH AaBaTh HanOoJiee MoJIHOE MpecTaBiIeHne o hopme
U pa3Mmepax jetanu. Ha rinmaBHOM BHJE TOJKHO OBITH 110 BO3MOXKHOCTH MEHBIIIE IITPUXOBBIX JTMHHM.

[TomHMTE, YTO YMCIO BHUJOB MOXHO COKPAaTUTh, MCIONb3Yys 3HaKu "nuamerp" u "kBaapat',
yCIIOBHOE 0003HAaYEHHE TOJNIIUHBI JETalH (S) U Ap.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1.BxoaHo#1 KOHTPOJIb;

2.MlHCTpYKTaX O BHIIOJHEHUIO IPAKTUYECKOM paboThI;

3.CamocTosaTenbHas paboTa CTYIACHTOB.

Xoa paGoTsI:

CTposIT H300paskeHHs ATATH Ha SCKU3E B TAKOM MMOCIIEI0BATEILHOCTH (pHc. 73).

1. YeptsaT Ha nucTe BEHIOpAaHHOTO (popMaTa BHEITHIOK PAMKY M paMKy, OTPaHUYHBAIOIIYIO TTOJIE
yepTexa. Pazmeuaror u BeuepuuBaroT rpadbl OCHOBHOW HAAMMKCH.

2.  OnpenenstoT, KaK Jy4llle pa3MeCTHTb N300paKeHHsI Ha TI0JIe YePTeXkKa, U BBIYEPUNBAIOT
TOHKHMMU JIMHUSAMU TabapUTHBIE TPIMOYTOoIbHUKH. [Ipr HE0OXO0IMMOCTH TPOBOAST OCEBBIE U IICHTPOBBIC
muHUY (puc. 73, a).

3. HanocsT Ha BUax BHEIIHUE (BUAUMBIE) KOHTYPHBI AeTanu (puc. 73, 0).

4. UITpUxOBBIMHU JIMHUSIMH U300paXKarOT HEBUUMBIC YACTH M JIEMEHTHI JieTaiu (puc. 73, B).
OO0BOAAT HCKU3.

5. HaHocsaT BEIHOCHBIE M pa3MepHbIe JTHHUH (puc. 73, T).

6. OOMepsIOT HeTaib, HAHOCSIT pa3MEpHbIE YMCa U, B CIy4ae He0OX0IMMOCTH, TpeOyeMble
Hajamucu (puc. 73, ).

7. 3amnonHSIOT OCHOBHYIO HAJMUCH (puUc. 73, €), T YKa3bIBalOT Ha3BaHUE JETalld, MaTepUall, U3
KOTOPOTO OHA M3TOTOBJICHA, IPYTHUE CBEICHHUSL.

Puc. 72 N3mepeHue neTalii ¢ mOMOILbIO
ITAaHT CHIIUPKYJISt
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Puc. 73 Tlopsiiok BEITIOJHEHUS SCKHU3a JETaIN
dopma npeacrabiieHus pe3yJbTaTa: BbIIOJIHEHHas rpaduyeckas padora.

Kputepuu onenkmu:

OrneHka «OTJIMYHOY CTABUTCS, €CJIU 33/JaHUE BBIIOJHEHO MOJTHOCTHIO, BCE 337a4d PEIICHBI.

O1eHKa «XOPOI0Y CTABUTCS, €CITH 33JJaHHE BBIITOJHEHO HE MOJIHOCTHIO, 33/1a4l penIeHsl Ha 75%.

OneHka «ya0BJIE€TBOPUTEIbHO» CTaBUTCS, €CIIM 3aJaHHe BBIMOJIHEHO HE TMOJHOCTBIO, 33/Ja4u
petenst Ha 50%.

OreHKa «HeYT0BJIETBOPUTEIbHO» CTABUTCS, €CITU 3aJ]aHKE HE BHIMIOJIHEHO.

IIpakTnyeckoe 3ansaTue Ne28
BrinonHenue B py4Hoii rpaduike TEXHUYECKOTO PUCYHKA 110 YEPTEXKY JeTalln

He.]'Ib: (bOpMI/IpOBaHI/IC 3HaHUN U MEPpBOHAYAJIbHBIX yMCHI/Iﬁ IO BBINIOJHCHHUIO TCXHUYCCKOI'O

pHUCYHKA.
Beinosinus padory, Bel Oyaere ymers:
- V1 odopMnsTe W 4YUTATh YEPTEKU JeTajiel, KOHCTPYKUUH, cXeM, crenupukanuid 1o

CIELUATIbHOCTH;
- V3 BbINONHATH TpaduyecKkre n300paXkeHUs! MPOCTPAHCTBEHHBIX 00pPa30B B PyYHON U MAIIMHHON

rpaduke;
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- Y6 BBITIOJIHATH 3CKU3BI U paboyme.

MarepuajibHoe o0ecnieyeHue:
I.MwumerpoBas Oymara popmata A4;
2. JlugakTM4eCKUii MaTepuai o BapuaHTaM;
3.Ilmakarsr;
4.MenoBo# 4epTex.

3aganue:
1 3amanue BBIMONHUTE ¢ HATYpHI HA popmare A4.
2.Ilo Mojenu BBINOJHUTE TEXHUYECKUH PHUCYHOK, HUCIOJIb3ys OAMH M3 TpPeX METO/OB
HaHECEHUs TEeHEH: ITPUXOBKOM, mpadPupoBKoi, pudPUPOBKOH.

Kparkue TeopeTuyeckue cBeeHHA:

TexHuveckuii pUCYHOK — 3TO HarjsAHOE N300pakeHHe MpeIMeTa, BHIITOJIHEHHOE B II1a30MEPHOM
MaciTale 1Mo mpaBuiIaM MOCTPOCHUSI aKCOHOMETPUUYECKHIX MPOCKIIUH.

TexXHUYEeCKUH PUCYHOK IUIOCKMX MHOTOYTOJIBHUKOB W MHOTOTPAHHUKOB BBITIONHSETCS B
KOCOYTOJIbHOW (hPOHTATILHON TUMETPHUH, a TEJ BPAIIEHUS U OKPY)KHOCTEH B H30METPHUH.

YToObl MOCTPOUTH T€OMETPUUECKOE TENI0, HEOOXOIUMO MOCTPOUTH €r0 OCHOBAHUE, T.€. MIOCKYIO
TCOMETPHUYECKYIO QUTYDY.

J51s BBIpa3UTENbHOCTH 00BbEMa JIeTaleil Ha TEXHUYECKUN PUCYHOK HAHOCSIT TEHH IITPUXOBKOM.

[ Tpuxu HAaHOCAT NapaUIEIBHO OCSIM U IPAHAM, pHC. 4.

Ecnu mpoBecTH Ha MOBEPXHOCTH NpeaMeTa BTOPYIO TPYNIY IITPUXOB B MEPHEHAUKYISIPHOM
HaNpaBICHUU K NPOBENEHHBIM INTPHUXaM, TO OHM OOpPa3ylOT KIETOYKH. Takoe HaHECEHHE TEHH
Ha3bIBaeTCs — MpahUPOBKOH.

Hanecenune teneit TouxamMu Ha3pIBaeTCs — WPUPOUPOBKOU.

Puc.74 Texunyeckuili pucyHoK

Ilopsinok BbINOJHEHHS padOThI:
1.BxonHOM KOHTPOIIB;
2.MHCTpYKTaX MO BBIOJHEHUIO PAKTUYECKOM paboThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xox padoTsr:
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1. Hanecute Ha (dopmar pamMKy u
OCHOBHYIO HA/IITUCh.

2. Hap mTaMIiioMm BBITIOJHUATE OCH
AKCOHOMETPUYECKOU NMPOEKIINH.

3. BeibepuTe riaBHbBIN BU ACTAIN H
HAYEePTHUTE OCHOBaHUE Ha
TOPU30HTATLHON TUIOCKOCTH.

4. CobOmonasi MPOTNOPIHH JACTalH,
BOCIIPOU3BEIUTE O0BEM.

5. Hanecure tenu.

Puc. 75 IIpumep BbITIOTHEHUS
TEXHHUYECKOTO PUCYHKA JICTaIH

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHAS rpaduyeckas padora.

Kputepuu onenkmu:

OrneHka «0TJIMYHOY CTABUTCS, €CJIU 3a/IaHUE BBIIMOJIHEHO MOJTHOCTHIO, BCE 33a4U PELICHBI.

O1eHKa «XOPOI0Y CTABUTCS, €CIIH 33JJaHUE BBIITOJHEHO HE MOJHOCTHIO, 33]1a4i penIeHsl Ha 75%.

OneHka «ya0BJIE€TBOPHUTEIbHO» CTaBUTCS, €CIIM 3aJaHHE BBIMOJIHEHO HE TMOJHOCTBIO, 3a/Ja4u
petensl Ha 50%.

OreHKa «Hey10BJIEeTBOPUTEIbHO» CTAaBUTCS, €CIIU 33J]aHHE HE BBIMOJIHEHO.

PA3JIEJI 4. OCHOBbBI CTPOUTEJIBHOI'O YEPYEHUA
Tema 4.1 ApXUTEKTYPHO-CTPOUTEIbHbIE YePTeKH

[IpakTnyeckoe 3ansitue Ne29
BrruepuuBanue ¢ ucnons3oBanueM CAIIP ycnoBHBIX rpaduyecKux U300payKeHUM SJIEMEHTOB
3/1aHU{ ¥ CAHUTAPHO-TEXHUYECKOTO 000PYyI0BaHUs (B COOTBETCTBUU C TPEOOBAHUSIMU
HOPMaTHUBHO-TEXHUUYECKON JJOKYMEHTAIIUU Ha OPOPMIICHUE CTPOUTEIBHBIX YEPTEKEN )

Henapr pabGorbl: (GopMuUpOBaHHE IEPBOHAYAIBHBIX YMEHMM MO 0003HAYEHHMIO CTPOMUTEIbHBIX
MaTEPUAJIOB B CEUEHUSX

Boinosinus padory, Bel Oyaere ymers:

- Y1 odopMisTh M 4YMTaTh YEPTEXKH JleTajed, KOHCTPYKUMH, cXeM, chenupuKanui 1o
CHEIHaIbHOCTH;

- V3 BBIMONHATH Ipaduyeckrue U300pakeHus: MPOCTPAHCTBEHHBIX 00pa30B B PYYHOM W MAIIMHHOM
rpaduke;

- Y4 pa3pabaTeiBaTh KOMIUIEKCHBIE YEPTEKU C UCIOJIb30BAHUEM CHCTEMBbl aBTOMAaTHU3UPOBAHHOIO
MIPOEKTUPOBAHUS,

MarepuanbHoe o0ecnieyeHme:
1. nporpammuoe o6ecnieuenue CAIIP — rpaduueckuii penakrop Komnac;
2. Barman ¢opmara AS;
3. JInnakTHUeCKui MaTepual o BapuaHTaM;
4. HaGop 4epTexHbIX HHCTPYMEHTOB.
3aganue:
1. 3apanue BoIMOAHUTE Ha popmaTe A3 B rpaduueckom penakrope Kommac ;
2. BeryepTuTh TpUBEACHHBIC B 3allaHUM YCIOBHO-Tpaduyeckrie 0003HAYCHHS CTPOMTEIBHBIX
MaTepHalioB B CEUECHUSX;
3. Hanmucu Ha gepTexe BBIONHATH MpHQTOM pazmepa 3,5.
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Kpartkne TeopeTtudeckne cBeleHUs:

YcnoBHbIE H300paXkeHus dneMeHToB 31anuii mpuBeaeHsl B [OCT 21.501-93.

B T1abn. 5 nmanel ycnoBHble m300pakeHus npoeMoB. Crenyer ydecTb, YTO HPH BBITOJIHEHUU
yepTexel MIaHoB 37aHui B MacmTade 1:200 u mMenbue, YeTBEPTH B OKOHHBIX IMPOEMaxX HE MOKa3bIBAIOT
(4eTBepThIO HA3bIBAETCS BBHICTYI B IIPOEME, PaBHBIN MPUMEPHO OJHON YETBEPTOU YACTH KUPIUYA).

Tabmuna 5

VYcnoBHbIE U300pakeHUsI OKOHHBIX TPOEMOB

HaumeHoBaHue H306paxerune
B [UIaHe B paspese

lMeperoponka U3 CTEKJ106A0KOB

[TpumeyaHue. Ha yeprexax B Maciurabe oo
1:200 1 Meabue ponyckaercsi 0603HaYeHHe BCeX

BMIOR MEPEropoaoK OAHOMH CNAOLLIHOK TOACTOH
OCHOBHOMH NUHUEN.

& P e—
[1poem (npoexTupyeMslit 6e3 3an0oNHEHMUs)
< e
1 ]
Y
IMpoem, noanexaiuii NpobUBKe B Cyule- ) s
CTBYIOLLUEH CTeHe, Meperopoaxe, MOKphbI- Ll /2
; s 7
THM, TIEPEKPHITHM. { 7 % N I
7 /4 L
1L !
P72 S, g
A
IMpoeM B CYLUIECTBYIOLIEH CTCHE, Mepero-
pOIKe, MOKPBLITUM, TNOMNEXKAWMHK 3a/eIKe. RN |
< | _’
MpuMmeuanue. BnoscHsioweHn HAANUCH -
MHOI'OTOYMMA YKa3biBalOT Marepyan 3akNanku. i
3adenams 3adenams
IMpoemsi:

a) 6e3 yeTBepTH

13

B) B maciuitabe 1:200 u Menbye, a TaKxe
ANs Y4epTeXEN NEMEHTOB KOHCTPYKLIMMA
3aBOJICKOI0 M3rOTORICHMA.

- .
6) ¢ ueTBepTHIO EE
s SN o |
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Ha d¢acane otkpeiBatommecs meperieTbl 0003HA4alT TpeyrodbHUKOM A. OcHOBaHHE
TPEYroJbHUKA OIpPEIeNIsieT MECTO, I'/ie HaBEeIIMBaeTcs meperer. Ecnu TpeyroabHUK OOBEIEH TOHKOM
CILIOIIHOM JIMHUEHN, TO OH OTKPBIBAETCSA HAPYXKY, & €CIIM TOHKOM MITPUXOBOW — TO BHYTPb. B ycrnoBusIX
n300pakeHUs] TOABEMHBIX M Pa3ABIKHBIX IEPEIJICTOB HANpaBICHUE TEPEMEUICHHUS CTBOPOK
MOKAa3bIBAIOT CTPEJIKOM, MeperieT ri1yxoi (HEOTKphIBaIOIIUiicsa) 0003HAYaeTCsl TOUKOM.

O06o3HaueHus, XapaKTepU3yIOIIHe CIIOCO0 M HaIpaBICHHWE OTKPHIBAHMS OKOHHBIX IEPEIIETOB,
HAHOCST Ha 4yepTexax ¢acaoB U GacaJHbIX CXeMax 3aMOJHEHUS OKOHHBIX IPOEMOB.

[Ipu 3TOM, B Ciy4ae MHOTOKPAaTHOTO PUTMHYHOIO IOBTOpPEHHs Ha ¢acajae 37AaHUS OKOHHBIX
MIPOEMOB C OJIMHAKOBBIM 3aIlOJIHEHUEM, 0003HAUYE€HHE OTKPBIBAHUS MOXXHO yKa3aTh TOJIKO B IEPBBIX
IBYX-TPEX MPOEeMax Ka)I0T0 TUIA UM B OJTHOW PUTMHUYHO MOBTOPSIOLICHCS TPYIIIE TPOEMOB.

O603HaueHue OTKPHIBAaHUS OKOHHBIX MEPEIUIETOB MOKA3hIBAIOT HA KAXKIOM IEperuieTe, BXOIAIIEeM
B COCTaB 3aIlOJIHEHMSI IPOEMA.

[Tpu BBIMOIHEHUH YCIOBHBIX M300paKEHUN OKOH PUCYHOK IEPEIIeTOB JOHKEH COOTBETCTBOBAThH
JNEHCTBUTEIILHOMY.

I'OCT 21.201-2011 Cucrema npoektHoi gokymeHnTamnuu s crpoutensersa (CITIC). YcenoBHbie
rpaduyeckue n300pakeHus HIIEMEHTOB 3/1aHUH, COOPY)KEHUN U KOHCTPYKITHMA.

[Ipumeuanue: Ha pabounx uepTekax pa3sMepbl CAHUTAPHO-TEXHUYECKUX YCTPOWUCTB HE
MIPOCTABIISIOT. Y CIIOBHBIE 0003HAYECHHUSI B CTPOUTEIILHBIX YePTEkKax

B T1abn. 6 — pa3nuuHbBIX KaHAOB B CTeHax. Pa3Mephl KaHAIOB YKa3bIBalOT TOJIBKO B TOM CIly4ae,
€CJIM OHM HE IIPUBENICHBI HA APYTUX YepTEkKax.

Tabmnuua 6
YcnoBHbIE 0003HAYEHUS TBIMOBBIX M BEHTHIISIIIUOHHBIX KAHAJIOB B CTEHAX

H3obpaxenune B MaciuTabax
1:50 u 1:100 1:200

HaumenoBanue

A

Y L[

BeHTWISILIMOHHbIE LWaXThl ¥ KaHabi

JbimoBeie TpyOsb! (TBEpHOE TOILINBA)

o

JbIMOBbLIE TPYOb! (XKMAKOE TOILTHBO)

X

[azooTBOAHbBIE TPYOb

B tabn. 7..1 u 7.2 parotcs ycnoBHble H300pajkeHusl MPOEMOB U HaNpaBJIECHUS OTKPhIBaHUS JIBepeit
1 BopoT Ha maHe. [Ipu nzobpaskeHun 1Bepeit B IUIaHEe YroJl HaKJIOHA MOJIOTHA JIBEPU K MJIOCKOCTH CTEHbI
IpuHUMaeTcs paBHbIM 30°.
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VY caoBHBIE H300paKeHHS TPOEMOB

Taomuma 7.1

HaumeHoBaHWe H3obpaxeHne
B ILIAHE B pa3pesc
Tleperoposka _
M pumesanne. Ha yeprexax B Macwrrabe
1:200 4 meapue gonyckaercs obo3HaveHue BCex
BHIOB HEPCrOPONOK OMHOM CIVIOMIHOH TOJNICTOH =
OCHOBHON JTHHHEN.
N/ A
LIpoeM (NPOCKTHPYEMBIR 03 3aMONHEHWA)
< &
A A

[Mpoem, nmomiexamuii HpoOUBKE B CyLIE-
CTBYIOLIEH CTEHE, NMEPEeropoAke, INOKPH-
THH, NEPEKPBITHH.

IMpoeM B cylIEeCTBYIOLIEH CTEHE, NEpero-
POAKE, TIOKPHITUHM, MOMISKALIMIA 3a1enKe.

Tpumceyanue. Bnoscasomeit HAIHCH
MHOTOTOYHS] YKA3KIBAKT MAaTCPHAN 3AKJIAIKH.

IIpoemui:
a) Ge3 yerneprH

0) ¢ yeTBepTHIO

B) B Macmrabe 1:200 u menbye, a TaKke
JIIA Yeprexei 3NMeMEHTOB KOHCTPYKLHNA
3aBOJICKOIO H3IOTORICHHA.
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3adenams /
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Tabmuua 7.2

YcnoBHbIE H300pakeHUs HAITPAaBICHHs OTKPBIBAaHUS BOPOT, IBEPEH U OKOH

HaumeHoBaHue

H30bpaxenue

HaumeHoBaHKe

N30bpaxeHue

Heepu, eopoma

Bepb
OAHOMONBLHAS

ABYMOALHAS

JBepb
ABYNOJbHAA

JBepb ABOIHASA
OAHONOJIBHAA

ABepb ABOiiHas
ABYNOAbHAS

[Bepb 0AHOMOAL-
Hasli ¢ Kavaw-
UIMMCH NnoaoT-
HOM (npaBas u
jeBas)

ABepsb ABynosb-
Hasi ¢ Kavallm-
MUCSA NOJIOTHAMH

ABeps (BOpOTa)
OTKaTHas OIHO-
noJbHas

ABepb (BopoTa)
pa3aBHXHaS
ABYNOAbHAS

JlBeps (BOpOTA)
noaAbLEMHaA

JBepb ckaanya-
Tas

Jiseps Bpawaio-
uascs

Bopota noabeM-
HO-ITOBOPOTHbIE

_\_.l

RF
/

l_..-\I......J

==

—_—
= _==

[Tepenaemst oKoHiHbie

[Tepennetr ¢ 60KOBBLIM

NOABECOM:
OTKpbIBAOWMUHCA

BHYTDb
OTKPbIBAKOLLIMHCA

Hapyxy

IMeperier ¢ HUXKHUM
NOABECOM:

OTKpbIBAIOWHHACSA
BHYTPb

OTKPbIBAOLIANCSH
HapyXxy

[eperieT ¢ BEPXHUM
[1OABECOM:

OTKpbIBalOLUKICSA
BHYTPb
OTKPBIBAIOLIMHCSH
Hapyxy

[Mepenaer co cpeaHuM
NOABECOM:

FOPU30HTANBHBIM

BEPTUKATBHBIM

[lepenser pasuBuxHOM

l'leperule'r C nNoaAbEMOM

[Tepenner riayxoi

Mpumeuanue. Bepunny
3HaKa (M300paXeHHOro
WTPUXaMHK) HaMpapIsaTh K
obBA3Ke, HA KOTOPYIO HE
HaBELIKBAKOT NEPEIUIET.

-
.

v/
Y

A =

@

f

B tab6i1. 8 mpuBoAATCS yCIOBHBIC U300paXKSHHSI JISCTHHMII, TAHTYCOB, OTMOCTKH.

B Tab6n. 9 u B puc. 76 0603Hayar0TCA HEKOTOPBIE HIEMEHTHI CAHUTAPHO-TEXHUUECKUX YCTPOHCTB.
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Ta0numa 8

YcaoBHEIE I/I306pa)KeHI/ISI JICCTHUL, TaHAYCOB U OTMOCTOK

Haumenosanue

H300paxenne

B {U1aHe

B paspese

NecTHHUA:

a) HUWXHUM Maplu

0) NpPOMEXYTOUHbIM MapLl

B) BEPXHMH Maplu

Mprnmeuanne. Crpesnkod ykazaHo Hanpas-
JIeH}e NnoabeMa Mapua.

DAEMEHT CYIECTBYIOUMMA, NOMIEXALMA
pa3bopxke

OTMocTKa

IManayc

[Tpumevanue. YKIOH NaKQyca YKa3biBaKT
B IUIaHe B npoueHTax (Hanpumep, 10,5 %) wn B
BHOE OTHOLUEHHA BBICOTHI K AIMHBI (HanpuMep,
1:7). Crpenkoii Ha Iu1aHe yKa3aHo Hanpas/ieHue
cnyckKa.

JlecTHMUA MeTANTHYECKas:
a) BepTHKaTbHas

0) HakIOHHas

1:7

8 macwmade 1:50 u
Kpynnee

2

B macwmade 1:100 « memie,
a maKwe Gran LRCNONONE-
HUR INEMENMOE cduprox
KoNCmpyryud

A

<

Py
I I
k-_—J

|
rest
-

il
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Ta0mnuma 9

YcnoBHble rpaduyeckre 0003HaUCHHS JIEMEHTOB CAHUTAPHO-TEXHUYECKUX YCTPOUCTB

Ne OGopyaosanye 0O603HaYeHUE Na Obopynopanue O6o3HayeHue
n/n Ha TuTaHax n/n Ha IU1aHax
1. | PakoBuna 4. | YMbIBAIBHUK
3 @ f
'I"
2. | Moitka KkyxoHHas oy .isfg{,g?ﬂ.
Ha OJHO OTAENEHME 5. | Bauua 06bIKHO-
§ BEHHas ° 8
1500
3. | Moiika KyxoHHas 600
Ha /1Ba OTACIEHUS
§ 6. | BanHa cuasuas o ) g
1000 1200
7. | [MogaoH ayweBoi 9. | Yuuras
8 OJ8 O3
o 2\l
380 380 L
900
10. | Bauok cMbIBHOI ]
o m f
8. | Buae 8 11.| TMuccyap N N
HACTEHHBIN g[
340 | 360
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33 A =
Y o =)
~ ~ N o
0 ; < |2
S =y oo
= 2 R
% e :
1500,1700,1800 L 360 L400,500,550,|§00
2 A 4
Moiika kyxonnas Jymesbie KaGHHbI Ilnmra rasosas
'Y _'\( —'JT
2 g
© 4 00| &
g & S
3 00 2
—_N
9 <
‘: 500,600 ': 09 |, 999 I500,600
Ilmra 3"9“_’2;“9‘3*‘3" Iuccyap HacTeHHbLI Buge =N
o
2 N~ g
© <
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S _3*
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+ + + + s " A
- N 2
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Puc76. I'padmueckne 0003HaYCHUS DIIEMEHTOB CAHUTAPHO-TEXHUIECKUX YCTPOHCTB
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Puc.77 YcnoBubie 0003HaYCHUSI CTPOUTEIBHBIX MaTepPHAajIOB

1. KoHTpOnbHBIH 01poc;

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTM:

2.MlHCTpYKTaX 1O BHIIOJTHEHUIO IPAKTUYECKON paboTHI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xopx padorsi:

1. HauepTtute pamky;

2.JlanHyto paboTy BEIIOJHUTH B Ta0IMUHOU hopme, puc.78;
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Puc. 78 Tlpumep O(bOI;MJ'IeHI/ISI rpaduueckoit paboThl

75



3.YcnoBHbIE 0003HAYEHUS CTPOUTETLHBIX MaT€pUaIOB BRIMOJHUTE corsiacHo ['OCT 2.306-68";

4. YcnoBHble 00O3HAYEHHs 3JEMEHTOB 3/IaHUM, COOPY)XEHUH M KOHCTPYKIMH BBIMIOJIHUTH
cornacuo ['OCT 21.107-78

5.YcnoBHble 0003HAYEHUS DJIEMEHTOB CAHUTAPHO-TEXHMUYECKHUX YCTPOMCTB BBIIOJHUTH
cornacao 'OCT2786-70

6.BbInosHuTE NOCTPOEHUS! TOHKUMHU JTMHUSIMH.

0
7.Hak/1oH IITPUXOBKU OTHOCUTENIBHO PAMKH- 45", pacCTOsSHUE MEX]ly NTapauleIbHbIMU JIUHUAMHI
LITPUXOBKH OT 2 110 4 MM.

8.BbINOIHUTE HEOOXOAMMBIC HAIIHUCH;
9.IlpoBephTe 1 0OBEIUTE YESPTEK.

®opma npegocTaBJieHus pe3y/bTaTa - BEIIOJHEHHAs Tpaduueckas padota B CAIIP.

Kpurepun onenkmn:
O1eHKa «OTJIMYHOY» CTABUTCS, €CIIM 3aJJaHUE BBIIIOJHEHO MOJIHOCTbIO, BCE 3a/1a41 PELICHBI.
O1eHKa «XOpOII0) CTABUTCS, €CIIH 33JaHUE BBIIIOJHEHO HE MOJHOCTBIO, 331a4U pelIeHbl Ha 75%.

O1eHKa «yTOBJIETBOPHTEIbHO» CTABUTCS, €CJIM 3aJIaHUC BBINOJHEHO HE IOJHOCTBIO, 3aJauu
petensl Ha 50%.

OI_IeHKa CHEYAOBJIECTBOPUTEJIBbHO» CTAaBUTCA, €CJIN 3aJaHUEC HEC BBIITOJIHEHO.

[pakTnyeckoe 3ansitue Ne30
BrruepunBanue riaHoB dTaxkei 31anui ¢ ucronb3zoBanueMm CAITP
(B COOTBETCTBUHU C TPEOOBAHUSIMH HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIUU
Ha o(hopMIIEHUE CTPOUTEIHHBIX YSPTEIKEH )

Heab: popmupoBaHre yMEHHUH O BBINOIHEHUIO apXUTEKTYPHO-CTPOUTENBHBIX YePTEKEN

Boinosinus padory, Bel Oyaere ymers:

- Y1 odopmasTe M 4YMTaTh YEPTEXKM JeTalieil, KOHCTPYKIMH, cxeM, crneuudukauuii mno
CHEIHaIbHOCTH;

- V3 BBIMONHATH Ipaduyeckrue U300pakeHus: MPOCTPAHCTBEHHBIX 00pa30B B PYYHOM M MAaIIMHHOM
rpaduke;

- Y4 pa3pabarbiBaTh KOMIUIEKCHBIE YEPTEKH C UCIOIB30BAaHUEM CHUCTEMBI aBTOMATH3WPOBAHHOTO
MIPOCKTUPOBAHUS.

MarepuanbHoe obecrnedyenne:

1.IlepcoHanbHBIN KOMIIBIOTED;

2.I'paduuecknuii penakrop Kommnac-rpaduk;

3.Barman ¢opmara Al;

4. JlnnakTH4eckuil MaTepuai o BapuaHTaM

3aganue:

1. 3ajanue BBIMOIHUTD IO BapuaHTaM Ha opmare A3 ¢ ucnonszoBanuem CAIIP

1.ITo cxemaTudyeckum H300pakeHUSM BBIYEPTUTH B TpadUUeCKOM pefakTope Ha Jucte ¢popmata A3
maH nepsoro 3taxa (M 1:100).

Kparkue Teopernyeckue cBeeHUSA:
[Inan — 370 M300paxeHue paspesa 3AaHUsI, PACCEUEHHOTO MHUMOM TOPU30HTAIBHON MJIOCKOCTHIO,
MPOXOJIAIIEH Ha YPOBHE OKOHHBIX U JIBEPHBIX MIPOEMOB Ka)J10T0 3Taxka (puc. 79).
[Ipu BbIOOpPE TOMIMIMHBI JUHUN OOBOJAKM, CIEAYeT YYecTb, UYTO HECYUIMEe KOHCTPYKLHH, B

YaCTHOCTHU, KOHCTPYKIUHU TIICPECTOPOAOK, UYUCPTAT JIMHUAMU MEHBIIIEH TOJIIUHBI, YEM HCCYHIUC
KanuTaJdbHBIC CTCHBI H KOJIOHHBI.

YcnoBHOE 0003HaUEHUE OKOHHBIX M JIBEPHBIX MPOEMOB C 3allOJIHEHHEM U 0e3 Hero u300pakaroT
coracao 'OCT 21.501-2011.
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[Ipu BBIMEepuMBaHuU TIaHA B MaciiTade 1:
YCJIOBHOE N300pa’keHUE MOKA3bIBAIOT Ha YEPTEKE.

50 nnu 1: 100 nmpu HanM4yuU B MpOEMax YETBEPTEH HX

Puc.79. Ilousatre — miad taxa

Hopysnos Hecyyan
cmesa § naagse

Brympersaa cmera

KanumaAsHaOm

- ] o e o e .
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Puc. 79 IIpucoenuHeHNN HapYKHBIX U
BHYTPEHHUX KalUTAIGHBIX CTEH H

YerBepTb — 3TO BBICTYH B BEPXHHX U
OOKOBBIX 4YacTAX @POEMOB KHUPIHUYHBIX CTEH,
YMEHBIIAIONUN MPOJYyBAEMOCTh M OOJEeTrYaromIuii
KpeIieHHe OKOHHBIX KOpoOok (puc. 80).

Ha nnanax stakeil HAHOCAT U YKa3bIBaIOT:
KOODAMHALMOHHBIE OCH  3JaHUs
YKa3aHHEM MapKUPOBKHY;

— OTMETKHU YHCTHIX I10JIOB, PACIIOJI0KEHHBIX
Ha pa3HbIX YPOBHSIX;

— HaIIpaBJICHUE U BEJIUYMHY YKJIOHA I10JIOB;
TOJNILUMHY CTE€H M IEPEropoiok U HUX
NIPUBA3KY; pa3MEpHbIC LEMOYKH: BHEIIHUE U
BHYTPEHHUE, IPOBOJSIT;

— Bce (HE3aBHCHMO OT Pa3MEpOB) MPOEMBI,
OTBEPCTHs, HUIIM B CTEHAX U IEPETOPOAKAX C
HEOOXOTUMBIMU pa3MepaMHl W TPUBSI3KAMHU, 32
UCKIIIOYEHUEM  IPEIyCMOTPEHHBIX B  JIPYIHX
yeprexax. s mpoeMoB C 4YETBEPTAMH pa3Mephl
MIOKa3bIBAIOT 110 HAWUMEHBIIEH CTOPOHE IIpOEMa.
Pa3mepsl BEpHBIX IPOEMOB B NEPETOPOJAKAX HA
IUTAHAX HE MOKa3bIBAIOT;

— IUIOIAAM TOMENIEHWH MPOCTABISIIOT B

[IPAaBOM HMIJKHEM yIJy IUIaHA [OMELIEHUs U
MIOAYEPKHUBAIOT  CIUIOIIHOM  TOJICTOM  JIMHHMEW.
[Inomanm yka3pIBalOT B KBAJpPATHBIX METpPax C
JBYMsI IECATUYHBIMU 3HAKaMH;
HOMEpa TIOMEUIEHMM B  KpYKKax
IIMaMETPOM 6—8 MM, COOTBETCTBYIOIIME HOMEpaM
HAaUMEHOBAHMs TIOMELIEHUI W MPUBOAAT HUX B
SKCIUIMKALUU;

C
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KalmMTAJbHBIX CTCH U IMIEPETOPOAOK
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Puc. 80 YeTtBepTh B IBEPHBIX U OKOHHBIX IpOEMax

— KOHCTPYKIMH (Hampumep, IO K1, aHTPECOIIN ), PACIIOJIOKEHHBIE BbILIE CEKYIIEH MIIOCKOCTH,
M300pakaroOT CXEMATUYHO MTPUXITYHKTHPHON JIMHUEH C IBYMsI TOUKaMHU.
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Puc. 81. [locnenoBarensHOCTH 0OPMIICHHUS TIJIaHA dTaXKA
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[Tnan sTaxka 31aHUS] PEKOMEHIYETCS BEIUEPUYMBATh B CIICAYIOMICH MmocieoBaTeabHOCTH (puc. 81):

a) HAHOCAT CETKY KOOPJAMHAIIMOHHBIX OCEH;

0) BBIYEPUYMBAIOT HAPYXKHBIE U BHYTPEHHHE CTEHbI 3/1aHUs, NIEPErOPOJKUA U KOJIOHHBI, €CIH OHU
HUMEIOTCS;

a) 5) B) 2)
O g — 5 O = L <L % >
— O+—= Oo+— oi—
Puc. 82 IlpuBsizka HapyXKHbIX U BHYTPEHHUX CTEH K K KOOPJUHAILIMOHHOM OCH:
a) IBYCTOPOHHSISI; 0) IEHTpOBas; B) HyJieBas (OJHOCTOPOHHSIA); T) HyJIEBas C 3a30pOM

B) NOKAa3bIBAIOT OKOHHBIC W JBEPHBIC MPOEMBI, HAIPABICHHE OTKPHIBAHUS JABEPEH, JIECTHUYHBIC
Mmapiu (puc.82), caHUTapHO-TEXHUYECKUE IPHUOOPHI U T. 11.;

/lecmHuya /ecmHuya
Ha naoHe T-zo Imaxa Ha nAaHe 2-20 Imaxa
T — ] T —
oo 0
1260 | 1260 1260 | 1760
2 B~ =2
sl L P | = s o o [ .
ER S tR > S}
3 : 5 B
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, \ ! . .
380 2620 380 = 380 2620 380
= 7 E = _:I
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2000 2000

Puc. 82 I/I3o6pa>1<eHI/Ie JICCTHUYHOI'O Mapiia Ha IIJIaHE 3TaxKa

I') HAaHOCSIT BEIHOCHBIE U pa3MepHbIE JINHUM;
1) IPOCTABJISIOT Pa3Mepbl U MapKHU OCEH, JIeJatoT BCe HEOOXOAUMbIE HAITUCH, pUC.83;
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Puc. 83 TpeboBaHus K HAHECEHUIO Pa3MEPOB Ha IUIaHE Ta)ka: HAPYKHBIX U BHYTPEHHUX

) MOCJIe MPOBEPKU U JOPabOTKU OOBOISAT KOHTYpPHI CEUEHUW — CIUIOIIHON OCHOBHOW ITMHUEH,
OCTaJIbHBIE — CIUIOIIHOW TOHKOU JIMHUEH.

Kak npaBuio, HeBUIUMbIE KOHCTPYKTHUBHBIE RJIEMEHTHI Ha IJIaHaX He moka3biBaloT. Ho ecnu Ha
JIPYTUX 4YepTEeKax HEBO3MOXKHO TMOKa3aTh JaHHBIA DJIEMEHT KaK BUIUMBIN, Ha TUTAHE €r0 M300pakaroT
mrpuxamu. [Ipu 3ToM u300pakaeMblii 2IEMEHT MOXKET OBITh PACIIONIOKEH KaK HUXKE CEKYIIeH MIOCKOCTH
(aumra s 6atapel OTOIUICHHUS ), TaK U BBIIIE €€ (AaHTPECOJIN).
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B Ha3zBaHMsX IUTaHa 30aHUS YKa3bIBalOT OTMETKY YHMCTOTO MOja dTaka WIM HOMEp JTaxka,
Hanpumep: « [lman Ha otm. 0.000», « Ilman 1 staxay», umm, ecnu psa 3TaXell UMEET OJAMHAKOBYIO
IJIaHUPOBKY, TO «Ilnan 2,3 staxei». Haanuces He nomguepkuBaroT. [Ipumep 3amoiHeHus m1aHa pUBEACH

Ha puc. 82.
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Puc. 84. Hp_I/IMep O(bOpNIJ'IeHI/Ifl IUIaHA dTaXka

Ilopsinok BbINOJHEHHsI padOThHI:

1.®poHTanbHBIN ONPOC MO NPOUIEHHOMY MaTepHualy;
2.MIHCTpYKTa 1O BHIOJHEHUIO PAKTUYECKOM paboThI;
3.Bblgaua nHAMBUAYAIBHBIX 33JaHUI CTYIEHTaM;
4.CamocrosiTenbHas paboTa CTyJI€HTOB.

Xoa pa6oThl:

1.Ha popmare Al B rpaduueckoM pegakTope HauepTUTE paMKy U OCHOBHYIO HAJIIIHCh;
2.IIpoananu3upyiTe U BBIIIOJHUTE KOMIIOHOBKY U300pa’keHU Ha opmare;
3.I'paduueckyto paboOTy BHIIOJIHINUTE CIEAYIOIUM 00pazoM:

IL1an nepBoro 3raxa:
1.0dopmitenne TuTaHa J0DKHO COOTBETCTBOBAThH TpeboBanmsm 'OCT21.501-93, 21.101-97.
2.HanecTu ceTKy KOOpIMHALIMOHHBIX OCEH 3/1aHUS COTIaCHO BapHAHTY 3aJJaHMUS;
3.BeruepTuTh Hapy)KHBIE M HECYIIME BHYTPEHHHE CTCHBI W MEPETOPOJKH (IIUPHUHY MEPETOPOJIOK
npuHATH paBHOU 80-100 MM) B COOTBETCTBUU C MPABUIIAMH MPUBS3KU UX K KOOPIUHAIIMOHHBIM OCSIM;
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4.HaHecTn OKOHHBIE U ABEPHBIE IIPOEMBbI, BEHTHIIALIMOHHBIE U JBIMOBbIE KaHAJb! (IIPU pa3MEIIEHUN
MIPOEMOB B HapYKHBIX U BHYTPEHHHX CTEHaX HEOOXOAMMO CTPEMHUTHCS K TOMY, YTOOBI POCTEHKU OBLIH
OJTMHAKOBHI ¥ KpaTHBI 100 MM);

5.Hanectu Bce He00X0AMMBIEC HAPYKHBIE 1 BHYTPEHHHUE Pa3MEPHI:

-BHYTpH IIJIaHA 3[aHUS MPOCTABIIAIOT IIUPUHY, TIIYOMHY Ka)IOr0 NMOMELICHHUs, TOJIIUHY CTEH U
IIEPETOPOJIOK;

-yKa3aTh [IPUBA3KY HapyKHOM IJIOCKOCTU CTEHBI K KOOPAMHALMOHHBIM OCSIM;

-BHE KOHTYypa IUIEHA HAHECTU TPU JIMHUHU (LIETIOYKH) pa3MEpOB: Ha MEPBOM OT KOHTYpa HaPYXKHBIX
CTEH — pa3Mepbl IIPOEMOB M IIPOCTEHKOB C IPUBA3KOM HMX K KOOPAMHALMOHHBIM OCSIM; Ha BTOPOW-
paccTosiHue MEXJy KOOPAMHALMOHHBIMU OCSIMM; Ha TPETbeM — pPACCTOSIHME MEXAY KpalHUMU
KOOPJAUHALIMOHHBIMH OCSIMU;

-0003HauYNTh KOOPAMHALMOHHBIE OCU 3[aHMSI B KPY)KOUKE TUAMETPOM 8 MM (BEPTHUKAJIbHBIE OCH
0003HaYalOT CHU3Y BBEPX PYCCKMMM 3arjlaBHbIMU OyKBaMH B an(aBUTHOM HOpsJIKE, a TOPU3OHTAIbHbIE
OCH — CJIeBa HAIIPaBO apaOCKUMHU IUppamu;

-yKa3aTh IUIOMIAIM TIOMEIICHHI B M*(I0 BTOPOro 3HAKA MOCIE 3aISTON) B PABOM HIDKHEM YTy
IUTaHA U TOAYEPKHYTDH CIUIOLIHOM TOJICTOM JHMHUEH; pasmep mpudTa J0KEH OBbITh Ha MOPSA0K OOJbIIE,
4yeM pa3mepHsbie uncia. Hanpumep: 21,45(equHULIBI M3MEPEHHUSI IUTOIIAIeH He HAHOCHT);

-[10Ka3aTh CEKYIIYIO IIJIOCKOCTh Pa3pesa;

-Ha CXeMaTU3MPOBAHHOM IUIaHe 37aHus OyKkBaMH yKazaHbl omerienus: K — kyxus, B — Bannas, T —
tyanet, BT — coBmemennsiii canysen; 111 — BCTpoeHHBIH mKad.

Ha nranax smaosiceti nanocam u ykasvlearom:

1.KoopauHanmoHHble ocH 3/1aHus (COOpPY)KEHUs), PACCTOSHUE MEXKIYy HUMHU U KpallHUMH OCSIMH,
ocu 1e(hopMaIlMOHHBIX IIBOB.

2.0TMETKM Y4YaCTKOB IUIaHA, PACIIOJIOKEHHBIX Ha PAa3HBIX YPOBHSX; HANpPAaBJIECHUE U BEIUUYHUHY
YKJIOHOB I10JIOB.

3. TonuuHy CTEH U NEPETOPOIOK U UX Pa3MEPHYIO IPUBS3KY.

4.Bce mpoembl, OTBEPCTUS U T.II. ¢ HEOOXOIUMBIMHU pa3zpe3aMH M IMPHUBSI3KaMU; AJIs IPOEMOB C
YETBEPTSAMU pa3Mephl MOKa3bIBAlOT 110 HAUMEHbBIIEH BEJIMYUHE IpoeMa. Pa3mepbl ABEpHBIX IMPOEMOB B
[IEpEropo/iKax Ha IUIaHaX HE yKa3bIBaloOT.

5.Tun 3anosHeHus: BOPOT U ABepel (B KPYKOUKax AUAMETPOM 5 MM).

6.Mapku 371IEMEHTOB 3/1aHUM, HAIIPUMED, JIECTHUL, CAHTEXHUKU U T.II..

7.Ccpuiku Ha GparMeHTHI U Y3IIbI.

Ipumeuanus:

1.Ilnan 3maHusi BBIYEPUMUBAIOT CIUIONIHON OCHOBHOM JiMHMEW TommuHou 0,4 MM, a KanmuTaJibHbBIC
CTEHBI, onasuie B paspes — 0,8 mm.

2.Pa3zmepbl HaHOCST CIUIONIHOW TOHKOHM JMHHEH, 3aCE€UKH — IOJ yIJIOM 45° CrTomHOM OCHOBHO
JIMHUEH.

3.CeueHue CTe€H, BBINONHIEMBIX U3 MaTepHala, SBISIOLIErocs [UIsl 3JaHUS OCHOBHBIM, HeE
3aIITPUXOBBIBAIOT.

dopma npeacraBiaeHust pe3yJabTaTa: BhITIOJIHEHHAs rpaduueckas pabora B CAIIP

Kputepuu onenku:

OreHKa «OTJIMYHOY CTABUTCS, €CJIU 33JJaHUE BBIIIOJIIHEHO MMOJTHOCTHIO, BCE 3a/1a4H PEIICHBI.

O1eHKa «XOPOI0Y CTaBHUTCS, €CITH 33JJaHHE BBIITOJHEHO HE MOJIHOCTHIO, 33/1a4l penIeHsl Ha 75%.

OneHka «ya0BJIE€TBOPUTEIbHO» CTABUTCS, €CIIM 3aJaHHe BBHIMOJIHEHO HE TMOJIHOCTBIO, 3a/Ja4u
pemiersl Ha 50%.

OreHKa «HeYT0BJIETBOPUTEIbHOY» CTAaBUTCS, €CITU 33J]aHHE HE BHIMIOIHEHO.
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IIpakTuyeckoe 3ansaTue Ne3l
BrruepunBanue dacanos 3mpanuii ¢ ucnonaszoBanuem CAIIP
(B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIUU
Ha 0()OPMIICHUE CTPOUTEIBHBIX YSPTEIKEH )

Heas: popMupoBaHue YMEHHI N0 BHIMOJIHEHHUIO apXUTEKTYPHO-CTPOUTENBHBIX YePTEKEH

Bbinosinus padory, Bol Oyaere ymeTs:

- Y1 odopMisTh W 4YMTaTh YEPTEXKH JeTale, KOHCTPYKIMH, CXeM, CIeHu(pHUKAIHUA 10
CIELIMAJIBHOCTH;

- V3 BBIMONMHATH rpaduvecKkue U300paKeHUs: MPOCTPAHCTBEHHBIX 00Pa30B B PyYHOH M MAaIIMHHON
rpaduke;

- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEKU C UCIOIB30BAHUEM CHCTEMBI aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHMS.

MarepuajibHoe o0ecnieyeHue:
1.IlepcoHanbHbIll KOMIBIOTED;
2.I'padpuueckuii penakrop Komnac-rpadux;
3.Barman ¢opmara Al;
4. JIluiakTH4eCKuii MaTepuall o BapruaHTaMm.
3aganue:
1. 3amanue BBINONIHUTD 1O BapuaHTam Ha opmare Al ¢ ucnons3oBanuem CAIIP
2.Ilo cxemaTu4eckuM HU300paKEHHMSIM BBIUEPTUTH Ha jucte ¢opmara Al B rpaduueckom
penakrope dacan 3xanus ¢ 3anuBkoi (M 1:100).

Kparkue TeopeTtuueckue cBeleHUs:

dacajn 37aHUS - 3TO €ro BU3WUTHAs KapTouka. /laxke He mMOOBIBaB BHYTPHU JOMa, YEJIOBEK MOXKET
COCTAaBUTH CBOE BIIEYATJICHHE O €r0 MHTEPhEPE U X035€BaX, B3TJIIHYB Ha HETO CHAPYXKH.

@dacaj 37aHUS - 3TO OPTOrOHAIbHAS MPOEKUUS 3/1aHUS, ClI€JaHHAs HAa BEPTUKAIbHYIO KAPTUHHYIO
MII0CKOCTh. OH TPEACTABIISIET BHEIIHUM OOJUK COOPYXKEHHS, OTPAKCHHBIM HA OJAHOW IMPOEKIIMOHHOU
wiockoctd. Ha ¢acane BBIIENSIOTCS BHEIIHUE BEPTUKAJIbHBIC IUIOCKOCTH 3JIaHUS, PACHOJIOKEHHbBIE
napajuieIbHO KapTUHHOM IIOCKOCTH

®acan - (oT uTanbsHCKOro faccia - JUIO) HapyKHas CTOpPOHA 3JaHUS WIM COOpYXeHus. B
3aBUCUMOCTH OT KOH(UTYpaIlMu MOCTPOMKH M €€ OKPYXKEHUsS pa3iuyaroT: TJaBHBINA (acan, OOKOBBIC
dacazpl, ynmuuHbIi (acasn, IBOPOBLIH ¢acall, TapKOBBIN U JIp.

@dacaJl MOXKHO BBITIOJIHUTH B TAKOW MOCIIEI0BATEIBHOCTH:

a) KOOpJIMHAIIMOHHBIE OCH, 00NN KOHTYp 3aHHUS;

0) OKOHHBIE U JIBEPHBIC TTPOEMBI, TUTUTHI KO3BIPHKOB HAJl BXOJIAMH U JIPYTUE apXUTEKTYpPHBIC
aMeMeHTHI (pacana;

B) OKOHHBIE MEPEIIETHI, IBEPH, OTPAKICHUS OATKOHOB, TPYOBI, IIIBBI MEXY TTAHETSIMHU UITH
OJIOKaMu;

T') BBICOTHBIE OTMETKH;

1) 00BOIKA.

BuauMble KOHTYpBI 31aHUS BBIIOJIHSAIOT CITIOITHON OCHOBHOM JIMHUEH; JIMHUIO KOHTYPA 3€MJIN
BBITIONHSIOT YTOJIIEHHOW JTMHHUEH, BRIXOAAIIEH 3a mpeens! acasa.

Ha apxutextypHom ueprexe dacana A Tydiero BeISABICHUS 00BEMHON KOMIIO3UIIAN 3TaHHS
CTPOSIT COOCTBEHHBIE U MAJAIONINE TEHU BBICTYIAIOIINX dJIeMeHTOB 3Aanus. [Ipumep odopmnenus
yepTexka (acama (puc. 85).

Iopsaok BbINOJIHEHUS PA0OTHI:

1.®poHTANIBHBIN OMPOC MO TPOUACHHOMY MaTepHUany;
2.MlHCTpYKTaX O BHITOTHEHUIO MPAKTUYECKOM pabOTHI;
3.Beigaya MHAMBUAYAIbHBIX 3aJJaHUN CTYAEHTaM;
4.CamocrosiTenbHas paboTa CTyIEHTOB.
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Puc.85 dacan 3qanus

Xoa padoTsbI:

1.Ha ¢opmate Al B rpaduueckoM pemakTope HaJI TUIAHOM 3JIaHUS B IPOCKIIMOHHOHN CBSI3U
HaHEeCTU KOOPIMHALMOHHBIE OcH (acajia 31aHus;

2 Ilpoananu3upyiite 1 BHIIOIHUTE KOMIIOHOBKY H300pakeHui Ha opmare;

3.IlpakTuyeckyto paboTy BBINOJIHANTE CIEYIOIUM 00pa3oM:

dacajg 3manud

l.HaHeCTI/I KOOp)II/IHaI_[I/IOHHBIC OCH 31aHUA U BBI‘-ICpTI/ITB O6IJ.II/II>1 KOHTyp 3JaHuA U, €CJIM UMCIOTCA,
KOHTYPBI BEICTYMAIONINX €r0 YacTeu:

2.BBI‘-IepTI/ITB OKOHHBIC " }IBepHBIe HpOGMI)I, 6aJ'IKOHBI, IIJINTBI KOSBIpI)KOB HaJa BXOodaMH (eCJ'II/I
MPEeIyCMOTPEHO BapUAHTOM 3aJaHusl ), KapHU3 U IPYTHe apXUTEKTYPHBIE dJIEMEHTHI (acania;

3.BBILIepTI/ITB OKOHHBIC nepenneTLI, )IBepI/I, Ol"pa)K)IeHI/IH 6aJ'IKOHOB, BCHTUJIAIIMOHHBIC 1 JBIMOBBIC
TpYOBI Ha KPBIIIIE;

4.HpOCTaBI/ITI) 3HAaKM MW HAHECTHU BBICOTHBIE OTMCETKH, KOTOpBIe YKEIBaTB B MeTan C TperI
JECSITUUYHBIMHA 3HAKaMU OTIENBbHBIMHU OT IENOro 4ucia 3ansatoil. «HymneBas» oTMeTKa yka3wpiBaeTcs 0e3
3naka 0,000; ormeTku BeImIe oTMeTkd 0,000 co 3HaKOM «+», a Hrmke oTMeTKH 0,000 cO 3HAKOM «-».

Hanpuwmep: v

5.ITocne mpoBepKH COOTBETCTBUS (hacaia ¢ MIIAHOM U Pa3pe30oM MPOU3BECTH OTMBIBKY aKBapelblo;

6.00BecTH uepTeX U BHIIOJHUTH HAAMKCH (HAMMEHOBaHKE (hacana).

Ha ¢pacade nanocsam u ykazviearom.:

1. KoopaunanimoHHbsie OCH 37aHUsI(COOPYKEHHUsI), TTPOXOJISIINE B XapaKTEPHBIX MecTax (acamoB
(Hampumep, KpaitHue, B MeCTaX YCTYIIOB B IJIAHE U MEPENaie BhICOT).

2.0TMeTKH YpOBHS 3€MJIM, BXOJHBIX IUIONIAJIOK, Be€pXa CTEH, HU3a W BepxXa IMPOEMOB U
PacToNOKEHHBIX Ha Pa3HBbIX YPOBHSIX AJIEMEHTOB ¢acasa (HampuMep, KO3bIPHKOB, BRIHOCHBIX TaMOYPOB).

3.0TMeTKH, pa3Mephl U IPUBS3KHA MPOEMOB M OTBEPCTHI, HE YKA3aHHBIX Ha IUIAHAX U pa3pe3ax.

4.Ccpuiku Ha pparMeHTHI U Y3JIbI.

llpumeuanus:

l.dacanpl UMEHYIOTCS MO KpalHMM KOOPJMHALMOHHBIM OcsiM, Hampumep, «@Pacag 1-7» u He
MO TYEPKUBAIOTCSL.

2.®acazipl BBIYEPUYUBAIOT:

-OCHOBHOM CIUJIOIIHOM JIMHUEH ToammuHON 0,5 MM — KOHTYp 3/1aHHS;

- OCHOBHOMH CIUIOLIHOM JInHUEW TonmuHon 0,4 MM — 17151 TMHUN BOPOT, ABEPEN U OKOH;
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-CIUIOIIIHOW TOHKOW JIMHHMEH TommuHou 0,2 MM — JyUIsi TIEpEIIeTOB M TMOJOTEH BOPOT, ABEpPEH U
OKOH,
3.KonTyp 3emiin Ha ¢acaje Moka3bBalOT CIUIOITHOW OCHOBHOM JuHUeN TommuHon 1,0....1,5 MM,
BBIXOJISIIIEH 3a mpenessl KoHTypa dacana va 15...20 Mm.
dopma npeacTaBjieHusi pe3yJabTaTa: BhITIOJIHCHHAs rpaduueckas padora B CAIIP
IHopsiok BbINOJIHEHUS PA0OTHI:
1.®poHTANIBHBIN OMPOC 1O TPOMUACHHOMY MaTepuany;
2.MIHCTpYKTaX 1O BBHIIOJHEHUIO IPAKTUYECKOH paboTHI;
3.Beigaya MHAMBUAYAIbHBIX 3alaHUN CTYJACHTAM;
4.CamocrosiTenbHasi paboTa CTYACHTOB.

IIpakTnyeckoe 3ansitue Ne32
BrruepuuBanue pa3pe3oB 31aHui ¢ ucnoias3zoBanuem CAIIP
(B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMAaTHBHO-TEXHIHUECKOW JOKYMEHTAIIMH HA 0()OpMIICHUE
CTPOUTENIbHBIX YePTEKEi)

Hean: popmMupoBaHue yMEHHI MO BBINOJIHEHHIO apXUTEKTYPHO-CTPOUTENBHBIX YePTEXEN

Boinosinus padory, Bel Oyaere ymers:

- Y1 odopmisaTh M 4YMTaTh YEPTEXKH JeTajel, KOHCTPYKUMH, cXeM, chenupuKanui 1o
CHEIHAIbHOCTH;

- V2 BBINOJIHATH FT€OMETPUUYECKHUE TIOCTPOCHHUS;

- V3 BBIMONHATH rpaduvecKkre H300paKeHUs: MPOCTPAHCTBEHHBIX 00pa30B B PYYHOH M MaIIMHHOU
rpaduke;

- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEIKU C UCIIOIB30BAHUEM CHCTEMBI aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHHUS;

- Y6 BBINOJIHATD 3CKU3bI U pabovHe.

MarepunanbHoe obecrnieyeHue:

1.IlepcoHalibHBIN KOMITBIOTED;

2.I'paduueckuii penakrop Kommnac-rpaduk;

3.Barman ¢opmara Al;

4. JlnnakTHYEeCKU MaTepuai 1o BapuaHTaM.

3aganue:

1. 3ajaHue BBIMOIHUTD 10 BapuaHTaMm Ha popmare Al ¢ ucnons3oBanuem CAIIP

1.ITo cxemaTnueckuM M300paKEHUSIM BbIUEPTUTH Ha HcTe popmara Al B rpaduyeckom penakrope

paspe3 31aHus 1o JiecTHuyHOM Kkietke (M 1:50);

Kparkune Teopernyeckne cBeeHHA:

Pa3pe3bl n300pakaroTcst B BUJIE CEUEHUSI BEPTUKAIBHOM IIOCKOCTHIO, MPOXOJIAIIECH, KaK MpaBUIIoO,
Yyepe3 OKOHHbIE U JABEpPHBbIE NMPOeMbl. Pa3pesbl BBIMOIHSIOTCA TakK, YTOOBI C JOCTaTOYHOW SICHOCTBHIO
BBISIBUTH OOBEMHO-IIPOCTPAHCTBEHHOE M KOHCTPYKTHBHOE PELIEHUE 3JaHUS, BBICOKYIO KOOPAMHAILIHIO
BCEX €ro 3JIeMEHTOB. PazmuuaroTcsi MpoaOJIbHBIA W IMOMEpPeyHbId pa3pesbl, B cliydyae HEOOXOIUMOCTH
BBINIOJIHSIOT MECTHBIE pa3pe3bl C IEJIbI0 BBISBICHUS OCOOCHHOCTEH apXUTEKTYPHO-MHKEHEPHOTO
pelIeHHsI TPOEKTUPYEMOT0 0OBEKTa.

Pa3pe3bl BBIMOJNHAIOT MEXIYy KOHCTPYKTUBHBIMH 3JE€MEHTAaMH, IIOCIETHHE MOXKHO pacceKkaTh
norepek (Kpome KojoHH). HampaBnenue B3risga uis M300pa’keHHUs Pa3pe30B CiIeAyeT NMPUHUMATh 110
IIJJaHy CHU3Y BBEPX U CIIpaBa HajeBo. B Ha3BaHuaAX yeprexed numyrt: «Pa3pes 1—I1», «Pa3zpe3 2—2». Ha
pa3pe3ax IOKa3bIBalOT BCE KOHCTPYKTHUBHBIE DJJIEMEHTBHI, PACIOJOKEHHBIE B IpeAeiax CeKyllen
IJIOCKOCTH M HETTOCPEACTBEHHO 3a Hell

[TonoxxeHne cexyIen MI0CKOCTH yKa3bIBalOT HA YEPTEXKE JIMHUEN CeUeHUs (Pa30OMKHYTOM JIMHUEN
mo 'OCT 2.303). Tlpu crmokHOM pa3zpe3e MTPUXU MPOBOAAT TAKXKE Y MECT MEPEeCEUCHHs] CEKYIUX
IIoCKocTell Mexay coboil. Ha HayanmpHOM M KOHEYHOM IITPUXaxX CIEAyeT CTaBUTh CTPEJIKH,
yKa3bIBaIOIME HAIPaBJICHUE B3IUIS/IA; CTPEJIKH JOJDKHBI HAaHOCUTHCS HAa PAcCTOSHUM 2-3 MM OT KOHIA
mrpuxa (puc. 86).
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Puc. 86 YcnoBHoe 0003HaUeHUE CEKYIICH TIOCKOCTH

Hanpasnenue B3risina uist paspesa Mo IUIaHy 37aHHUS M COOPYKEHHsI IPUHUMAIOT, KaK MPaBHIIO,
CHHU3Y BBEPX U CIIpaBa HAJICBO.

Pa3pe3 37maHMs BBITONHSAIOT Ui BBISIBICHUS BHYTPEHHETO BHJIA TIOMEIICHUS M PACIIOIOKCHUS
ApPXUTEKTYpHBIX DJJIEMEHTOB HWHTEphepa. Ha HadalbHOW CTaguu MPOCKTUPOBAHUS COCTABISIOT
apXUTEKTypHBIE (KOHTYPHBIC) pa3pe3bl 3aanuii (puc. 85).

Ha apxuTekTypHBIX pa3pe3ax He MOKa3bIBalOT KOHCTPYKIIUU (PYHIAMEHTOB, MEPEKPBITUM, MOJIOB,
KPBIII M JIp. JJIEMEHTOB, HO TPOCTaBJSIFOT BHEUIHHE W BHYTPEHHUE pa3MEphl 3JIEMEHTOB 3IaHUS U
BBICOTHBIC OTMETKH.

KoHCTpyKkTHBHBIC pa3pe3bl BBITIOJIHIIOT Ha CTaIUH Pa3pabOTKH pabOUYMX YepTEeKeH Ui YyTOUYHCHUS
KOHCTPYKTHUBHBIX JICMEHTOB 3[aHHSI U UX CONPSDKESHUH.

Paspez 1-1
8600
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+4.130 IEE . +4.130
il I = +3300
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Puc. 87. KontypHslit pazpe3 3qaHus
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! [TonoxxeHne MHUMON BEPTHUKAIBHOU
I-‘_ CeKyllel IUIOCKOCTH TMPUHUMAIOT, Kak
MpaBWJIO, C TaKUM pacyeTroM, 4ToObl OHa
MpPOXOJuiIa MO HamboJee BaXHBIM B
KOHCTPYKTUBHOM  WJIM  apXUTEKTYpHOM
OTHOUIICHHUU 4YacCTAM 3JaHUusd. OKOHHBIM U
5 2 JBEPHBIM TMpOeMaM, JECTHUYHBIM KIIETKaM
(>kenaTenpHO 1O OJHOMY U3 Mapliei),

~ | | O6ankoHam u T.4. Cekyllylo IJIOCKOCTh B
A%y _?,.I- = = paspese MO JIeCTHHMIE IIPOBOAAT, Kak
MpaBWJIO, MO Mapily, pacroOKEeHHOMY

-

S
Ay
8 Y

:: » ommwke K HabOmromartemo. Ilpu sToM Mmapin

L JCCTHHIIBI,  TIOMaBIIEH B  CEKYIIYIO

] IUIOCKOCTH, OOBOIAT JIMHUEH O0jIee TOICTOMH
N L N (CILTOIIHOM OCHOBHOM), YeM KOHTYp Mapia,
. 1 'h_E_J" 0 KOTOpPOMY CeKyllas INIOCKOCTh HE
Puc. 86. Bri6op cekylieil mIocKkocT npoxoauT. KoHryp sToro mapma o6BoasaT

CIUIOIIHOM TOHKOW JIMHUEH.

[lonoxxeHne cexyllel IUIOCKOCTH yKa3blBalOT Ha IiaHe 31aHusa B coorBercTBuu ¢ I'OCT 2.305-
2008 1 0603HaUaOT apabcKkuMu IE(pamMu WM TPOIHCHBIMUA OyKBaMU pycckoro andasura. Hamnpasienue
B3IJIsLZIA JUTSL pa3pesa MPHUHUMAIOT, KaK MPaBHJIo, MO IJIaHY — CHU3Y BBEPX M clipaBa HaleBo (puc. 86).

Ha pa3pe3ax 31aHus HAHOCST U YKa3bIBaIOT:

— KOOPJIMHALIMOHHBIE OCU M PACCTOSIHUS MEKIY HUMU;

— OTMETKHU YPOBHEH 3€MIJIH, YUCTOTO MO0Ja U ITaXKEH;

— OTMETKM HU3a HECYLIMX KOHCTPYKUUH U IUIUT MEePEKPBITUS;

— OTMETKY Bepxa CT€H, KapHU30B, YCTYIIOB U T.J.

— pa3Mepsbl IPOEMOB B CTEHAX U MEPEropojkax, uis IPOEeMOB C YETBEPTSIMH pa3Mephl yKa3bIBAIOT
110 HAUMEHBIIEH BEJINYMHE TPOEMA;

— TOJILIMHY CTEH U UX NPUBA3KY K KOOPAWHAILIMOHHBIM OCSIM 3/1aHUs (IIPU HEOOXOIUMOCTH);

Pa3pe3 3manus pekoMeH IyeTCsl BBIOJIHATE B CIIEYIOIIEH mocienoBareiabHocTy (puc. 87,88).

Paspes 1-1
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Puc. 87 N300paxkeHne oceil 1 TOPU30HTAIBHBIX IMHUNA pa3pe3a sKUiIoro 1oMa
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Puc. 89. TIpumep pa3pe3a mpOMBIIIUIEHHOTO 3AaHHUS.
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Iopsinok BbINMOJIHEHHSI Pa0OTHI:
1.®@poHTaNbHBIN ONPOC IO MPOWIEHHOMY MaTepHaly;
2.VIHCTpYKTaX 1O BBIMOJHEHUIO MPAKTHIECKON pabOTHI;
3.Bblaaua MHAMBUYaNbHBIX 33JaHUI CTYI€HTaM;
4.CamocrosTenpHas paboTa CTYAECHTOB.
Xon padoThr:
1.Ha popmare Al B rpadhuyeckoM peaakTope HauepTUTE paMKy U OCHOBHYIO HAJIIIHCh;
2 Ilpoananu3upyiite 1 BHIIOIHUTE KOMIIOHOBKY M300pakeHui Ha opmare;
3.IlpakTuyeckyto paboTy BBINOJIHANTE CIETYIOLMM 00pa3oM:

Pa3pe3 31anus1 10 JIeCTHUYHOM KJIeTKe

1.Pa3pe3 31aHus BBINOJIHAIOT BEPTUKAIBHOM CEKYIIEH TUIOCKOCTHIO 110 JIMHUM CEUYEHUs, YKa3aHHON
Ha IuiaHe 371aHus. [Ipyu BelnmosnHeHUH pa3pesa 34aHus (COOPYKEHUs), T0JI0KEHINE MHUMOM BEpTUKAIBbHOM
TUIOCKOCTH pa3pes3a MPUHUMAIOT, KaK MPaBHIIO, YTOO B M300pa’keHHE MOMAIM MPOEMbl OKOH M JBEpei
(BOpPOT) M JIECTHUYHAS KIIETKA,

2.Bpiueptuth paspes ( Bce NOCTPOEHUS BINOIHIOT TOHKMMU JUHUSMU B CIEAYIOLIEM MOPSIIKE:

-IIPOBECTH BEPTUKAJIBHBIE KOOPAMHALMOHHBIE OCH OCHOBHBIX HECYHIMX KOHCTPYKLIMH CTEH;
NEPIEHIUKYISIPHO KOOPAMHALMOHHBIM OCSIM ITPOBECTH I'OPU30HTAIBHBIC JIMHUKM YPOBHEHN: ITOBEPXHOCTU
3eMJIM (TpoTyapa), IoJ1a BCeX ITaXKei U yCIOBHO BepXa ueplauHOro MEepPEeKphITUs U KapHU3a;

-HAHECTU TOHKUMMH JIMHUSIMH KOHTYPbl HAPYKHBIX M BHYTPEHHHUX CTEH, NEPETOPOIOK, KOTOPbIE
BXOJSAT B pa3pes, a TAKKE BBICOTHI MEKITAKHBIX U UEPIAYHOIO NIEPEKPBITUN U KOHbKA KPBIIIU: OTMETUTH
Y BBIUEPTUTH BHIHOCHI KapHU3a (OT CTEHBI) U LIOKOJISI, BHIYEPTUTh CKAThl KPBIIIY;

-HAMETUTb B HapY)KHbIX U BHYTPEHHUX CTCHAX OKOHHBIC U JBEPHBIE IPOEMBI, & TAK)KE BUIUMBIE
JBEPHBIE IIPOEMBI U IPYTUE MIEMEHTBI, PACIIOI0KEHHBIE 34 CEKYIEH IIJIOCKOCTBIO;

-[10CJI€ TPEIBAPUTENIBHBIX PACUETOB BBIYEPTUTD JIECCTHUYHBIE IUIOIAJKN U MapIIIY;

-IIPOBECTH BBIHOCHBIE U PAa3MEPHBIE JIMHUU, KPYKKHU JUII MAPKUPOBKH KOOPAMHALMOHHBIX OCEH U
3HAKU JUJIS IPOCTAHOBKU BBICOTHBIX OTMETOK;

-00BecTH pa3pe3 (JINHUM KOHTYPOB 3JIEMEHTOB KOHCTPYKIIMM, MOMABIINE B CEKYIYIO INIOCKOCTh —
1300pa3uTh CIUIOLMIHOM TOJCTOM JIMHUEH, BUIUMBIC JIMHUM KOHTYpOB, HE IIONABIIME B CEKYILYIO
IJIOCKOCTh CEUEHUS — CIUIOUTHOW TOHKOW JIMHUEN);

-IIPOCTABUTH BBICOTHBIE OTMETKHU U pPa3MeEpHI;

-BBINIOJIHUTH HAAMKUCH (HAMEHOBAaHUE pa3pe3a);

-YIAJINATh JIUIIHUE JINHUY.

A

-5 -id 18

Puc.91 [Ipumep neranpbHOTO pacueTa JECTHUIHOTO Mapiia
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Puc. 90 Pa3pe3 necTHUYHON KJIETKH

Ha paspe3ax yKaszvlearom.

Ha puc. 90 mpuBenena cxema pa3OMBKH Ha
YEepTEXKE JIECCTHUYHOM KIETKH. Bpicora »sTaxa
paBHa 3000 mm. IIpu BbicoTE cTtynmenu 150 MM B
KaxJioM Mapiie goikHo ObTh (1500: 150) necsartsb
cryneHei. Tak Kak MpPOCTYIb MOCJIEAHEH CTYNEHU
Ka)XJIOTO Mapllia COBIAJIaeT C YPOBHEM IUIOLIAIKU
W BKJIIOYaeTcs B Hee ((pu3oBas CTYyNEHb), TO B
IJIaHE KaKJI0ro Maplia YUCJIO MPOCTYIEH MEHbIIE
yycia  CTylleHed Ha  OAHY; B  Mapiie,
n3o0paxxeHHoM Ha puc. 90 wu 91, nesaTh
MPOCTYTEH.

IIpuctynmas Kk  MOOCTPOEHHMIO  pas3pesa,
OTKJIAJIBIBAIOT Ha KaKoOH-IIMOO TOPH30HTaIbHOU
JUHUU pa3pe3a OT BHYTPEHHEH CTEHbl MIUPUHY
momanku (1410 mM) u aeBate pa3 o 300 MM u
yepe3 MOJyYeHHbIE TOYKM MPOBOJST Ha paspese
TOHKME BEPTUKAJIbHBIE JIMHUU i1 pa3OuBKU
cryneneil. Ilocne 3TOro OTKIAIBIBAIOT LIMPUHY
onHoi cryneHu (300 MM) B CTOPOHY IUIOMIATKH
MEpBOro dTa)ka (TOYKY a) U COCAMHSIIOT HAKJIOHHOM
NpSAMOM JIMHUEW ATy TOYKY C KpailHed TO4YKOM
(Toukou b) YPOBHSA BBILLIETICKALIEH
MPOMEXKYTOUHOM  TJIOLIAAKH. [Ipsmass  ab
MepeceKkaeT BEepTUKAIbHBbIC JTUHUU. Yepe3 Touku
MepeceyeHrii MPOBOAAT TOPU3OHTAIBHBIE OTPE3KU
(mpocTynu) U BEpTUKAJIbHBIE (ITOACTYIEHKH).

1.KoopuHanmoHHble OcH 37aHUs (COOPYXEHUS) U PACCTOSHUS MEXy HUMU U KpaHUMH OCSIMH,

ocu y 1e(hOpMaIlMOHHBIX LIBOB.

2.0TMETKH YpOBHS 3€MJIH, 110J1a STAXKEN U TIIOMAJ0K (3TAXKHBIX U MEKITAXKHBIX ).

30OTMETKH HH3a HECYIIUMX KOHCTPYKIMM MOKPBITUS OJHOATAXKHBIX 3JaHUM M HU3A IUIMT MOKPBITHS
BEPXHETO0 3Taka MHOTOATAXKHBIX 3/JaHUI.

4.01T™MeTKy BepXa CTEH, KAPHU30B U YCTYIIOB CTEH.

5.Pa3mepsl u npuBsA3Ky (110 BBICOTE) IPOEMOB, OTBEPCTHM, HUII U T.Il. B CTEHAX U NEPEropoJKax;
IUI IPOEMOB C YETBEPTAMHM pa3Mephbl yKa3bIBalOT 10 HAUMEHBIIEMY IIPOEMY.

6.ToNnHy CTeH U MPUBSI3KY K KOOPJUHAIIMOHHBIM OCSIM 37aHUH (COOPYKEHHUI).

7.CCBUIKHM Ha Y3IBI.

dopma npeacraBieHust pe3yJabTaTa: BhITIOJIHEHHAs rpaduueckas padora B CAIIP

Kputepuu onenkmn:

OI_ICHKa «OTJIUYHO» CTaBUTCHA, €CJIM 3aJaHUEC BBIIIOJIHEHO ITOJHOCTBIO, BCC 3a/la4l PEIICHBI.
OHGHKa «X0pOoII0>» CTAaBUTCA, €CJIN 3aJaHUC BBITTIOJITHCHO HE ITOJIHOCTBIO, 3aJa4u PCIICHEBI HA 75%.
OI_ICHKa «YAOBJECTBOPUTECJIBHO)» CTaBUTCA, €CJIM 3adaHUC BBIIIOJHEHO HE IIOJIHOCTBHIO, 3agadu

pemenst Ha 50%.

OI.ICHKE[ CHEYAOBJIECTBOPUTEJIBbHO» CTAaBUTCA, €CIIN 3aJaHUC HEC BBIITOJIHEHO.
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IMpakTnyeckoe 3ansiTue Ne33
BoruepunBanue ¢ ucnonbs3oBanneM CAIIP ueprexeil cTpoUTeNbHBIX Y3710B U CEUEHUN
(B COOTBETCTBUU C TPEOOBAHUSAIMHU HOPMAaTHUBHO-TEXHUUECKOW JOKYMEHTAIH
Ha 0(OpMIICHUE CTPOUTEIBHBIX YePTEKEi )

Heas: popMupoBaHue YMEHHI N0 BHIMOJIHEHHUIO apXUTEKTYPHO-CTPOUTENBHBIX YePTEKEH

Bbinosinus padory, Bol Oyaere ymeTs:

- Y1 odopMisTh W 4YMTaTh YEPTEXKH JeTale, KOHCTPYKIMH, CXeM, CIeHu(pHUKAIHUA 10
CIELIMAJIBHOCTH;

- V3 BBIMONMHATH Ipaduveckrue U300pakeHus: MPOCTPAHCTBEHHBIX 00pa30B B PYYHOM W MAIIMHHOM
rpaduke;

- Y4 pa3pabareiBaTh KOMIUIEKCHBIE YEPTEKU C UCIOIB30BAHUEM CHCTEMBI aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHMS.

MarepuajibHoe o0ecnieyeHue:
1.IlepcoHanbHbIll KOMIBIOTED;
2 I'padpuueckuii penakrop Komnac-rpadux;
3.Barman ¢opmara Al;
4. JlunakTUYeCKUid Marepua o BapuaHTaM.
3ananne:
1. 3amanue BBINONIHUTD 1O BapuaHTam Ha opmare Al ¢ ucnons3oBanuem CAIIP
2.Ilo cxemaTu4eckuM HU300paKEHHMSIM BBIUEPTUTH Ha jucte ¢opmara Al B rpaduueckom
peIaKkTope YepTexeil CTPOUTENbHBIX Y3110B U ceuenuit (M 1:20).
a) BEIYEPUYHMBATD Y3JIbI U KOHCTPYKTUBHBIC DJIEMEHTHI 3IaHUI U COOPYKEHHIA;
-110JIb30BaThCsl HOPMAaTUBHOM U CLIPaBOYHOMN JIUTEPATYPOH;
-4UTATh CTPOUTEIBHBIC YEPTEIKH.
MatepuajibHoe o0ecnieyeHue:
1.HaGop 4epTe HBIX HHCTPYMEHTOB;
2.Batman ¢opmara Al;
3. lunakTHuecKuil MaTepual Mo BapuaHTaM.
3aganue:
1.ITo 3agaHHBIM yCIOBHBIM OOO3HAYEHUSIM y3Jla Ha IJIaHE 3[aHUsS WIH pa3pe3a, BHIYEPTUTH Ha
mucte popmara Al (594*841) ctpourensHsle y3ibl 31aHust (M 1:20).
IMopsiiok BbINOJIHEHUS PA0OTHI:
1.®@poHTaNBHBIN ONPOC MO MPOUIEHHOMY MaTepHaly;
2.MlHCTpYKTaX MO BBINOJHEHUIO Tpadudeckoil padoThl;
3.Bbi1aua MHAMBUYANIBHBIX 33JaHUH CTYIEHTaM;
4.CamocrosiTenbHas paboTa CTyI€HTOB.
Xoa pa0doThI:
CrpouTe/ibHbIE y3/1bI 31aHUSA
1.Beraeptuts B Mmacmradbe 1:20 wum 1:25 y3nsl 31aHus, puc. 92.
2.Hanectu HEOOXOAMMBIE YCTAHOBOYHBIE U IPUCOEAMHUTEIbHBIE Pa3MEPBI.

90



@ Konoxobog wupep @

Kowoxoleid Spyc 60%220 Ay Bonwuemerd auem

Ofpewemna ur 30 5200

docox 50%50 Kobainxa vy docox
40 * 140

Mayspnam 140 x140
Tons 2cnos

Puc.92 IIpumep BBHIIOTHEHUS YEPTEKEH y3II0B

3.BbIHOCHBIE Y37l 31aHUI 0003HAYUTH MAPKHPOBOYHBIM KPYKKOM aAuaMeTpoMm 12...14 MM TOHKO#
auHUeH ¢ HuppoBbIM 0003HaueHHEM Yy3ia, puc.93 MapKUpOBOYHBIN KpPYKOK PpacHoiIOXKHUTh Haj
n3o0paxeHueMm ys3ia. Pasmep nudp sHomepa y3ia B 1,5..2 pa3a 6onbine udp pa3MepHBIX YUCENT YePTEKaA.

4.CoOTBETCTBYIOLIIEE MECTO — CCBUIKY Ha Yy3ed, Ha dacaje, IUIaHE WIH pa3pe3e OTMETHTh
3aMKHYTOM CIUIOUIHOW TOHKOM JIMHUEH (OKPYXHOCTHIO MJIM OBAJIOM) C YKa3aHWEM Ha JIMHHHM-BBIHOCKH
MOPSAKOBBIM HOMEp 3TOro y3Ia.

5.3anonHUTH OCHOBHYIO Haamuch (opmel 1 cormacao 'OCT 21. 101-97(CILC).

Q /tnl
v *7)

800, 150
A

" '4.'-’\’ ..ﬂ.'l."'.?;‘u ‘
JUNUUA UG UOL

Puc.93 YcnoBHoe 0603HaueHNE y371a Ha YepTexe
dopma npeacraBieHusi pe3yJbTaTa:- BeIMOJHEHHAs rpadudeckas padora B CAIIP.

Kpurepum ouenku:
OneHka «0TJIMYHO» CTaBUTCS, €CIIN 33JJaHUE BBIIIOJIHEHO ITOJHOCTBIO, BCE 337a4l PELICHBI.
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OlLieHKa «XOPOII0) CTaBUTCS, €CIIM 3aJjaHUE BBINOJIHEHO HE MOJHOCTHIO, 3a/1a4u penieHbl Ha 75%.

OueHka «yI0BJIETBOPUTEJIbHO» CTAaBUTCS, €CJIM 33JaHUE BBINOJIHEHO HE IMOJHOCTHIO, 3a7aud
peuiensl Ha 50%.

OlLieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIU 3a/IaHUE HE BBIMOJIHEHO.

Tema 4.2 YUepTe:ku CTPOUTENbHBIX KOHCTPYKIUIA
[MpakTnyeckoe 3ansiTue Ne34

Brimonnenue ¢ ucnonb3oBanem CAIIP ueptexeii xene300€TOHHBIX M3/IEIHN C BHIBOJIOM Ha Ie€4aTh
(B COOTBETCTBUU C TPEOOBAHUSAMH K U3TOTOBJICHUIO paOOUYMX CTPOUTENBHBIX YePTEKeEH)

Heabr paGorhbi: QopMUpOBAHHUE YMEHHI MO BBIMNOJHEHHIO YepTekel COOPHBIX KeJIe300€TOHHBIX

KOHCTPYKLUU

Bbinosinus padory, Bol Oyaere ymeTh:

- V7 nmosib30BaThcsi HOPMATHUBHO-TEXHUYECKOW JTOKYMEHTAIIMEH MPU BHITOTHEHUH W O0()OpMIICHUU
CTPOUTENBHBIX YePTEIKEH;

- Y8 odhopmiisiTe paboune CTPOUTEIHHBIC YSPTEHKH.

MarepunanbHoe obecrnieyeHue:

1.IlepcoHanbHBIN KOMIBIOTED;

2 I'padmueckuii penakrop Kommac-rpaduk;

3.Barman dopmara A3;

4.JIluaakTHYECKHU MaTepual o BapuaHTaM.

5.ITnakater «Yeprexu sxene300eTOHHBIX KOHCTPYKIHI KXK».

3aganue:

1.Ha dopmare A3 B rpaduueckoMm penakrope Kommac,  BBINOJHHTH 4YepTEkK COOpHOU
KEeJIe300€TOHHOM KOHCTPYKLIUH.

2.3an0MHUTh CHEIU(PHUKAIUIO0 CTPOUTENBHOIO HU3JENHs (BEIOMOCTh pacxoja MaTepHalioB Ha
OJIUH JIEMEHT).

3.IIpuutaTh yepTek. OTBETUTH Ha BOMPOCHI.

Kparkue Teopernyeckue cBeieHUS:

Bce paGouune cTpouTenbHbIe UYEPTEKU KOHCTPYKLIHH U3 Keae300eToHa 00beIUHSIOTCS B
eIHbIe KOMIUIEKTBI, KOTOpble MapkupyrTcs kak «KXK». Crammaprom T'OCT 21.501-2011
NpeayCMaTPUBAETCs, YTO B ATHUX CTPOUTEIBbHBIX YEpPTEXKaX IOJIKHBI COAEPKAThCS BCE JaHHBIE,
KOTOpble TpeOYIOTCS JJIs MPOU3BOJCTBA MOHOJUTHBIX KE€I€300€TOHHBIX KOHCTPYKIMM, a Takxke
JUJIs1 OCYIIECTBJIECHHUS MOHTa)XKa KOHCTPYKIIUIM COOPHBIX.

Mapku KOHCTPYKLUHH U X 3JIEMEHTOB Ha CXEMaX PACIIOIOKEHUsSI JJIEMEHTOB HAHOCAT: Ha MOJIKaX
JTUHUI-BBIHOCOK; Ha OOIIEH monike, 00beINHSIONIEH HECKOIbKO JTMHUN-BBIHOCOK (puc. 91,1); 6e3 nuHuii-
BBIHOCOK, PSIIOM C M300pakK€HMEM MJIM YCJIOBHBIM IpauueckuM 0OO3HAYEHHEM 3JIEMEHTa WM BHYTPU
ero koHTypa (puc. 91,2).

ApMaTypHBIM U 3aKJaJAHBIM H3ACIUSIM, MMEIOIIUM COCTaBHBIE YaCTH, MPHUCBAWBAIOT MAapKHU.
Mapku apMaTypHBIX U 3aKJIaIHBIX U3JIETHA COCTOST U3 OYKB M MOPSIIKOBOTO HOMEpa:

KII — kapkacsl IpOCTPaHCTBEHHBIE;

KP — kapkacsl miockue;

C — cetku;

MH — u3aenus 3akiaagHbIe.

Mapku mocie0BaTeNbHO PACTIONOKEHHBIX OJUHAKOBBIX AJIEMEHTOB JONYCKAeTCs MPOCTaBISAThH
TOJIBKO 1O KOHLIaM psija.

92



ncs
s e
~[ [nm lfr
L 74 o>
s

. L]

2

2437100, 3
" @ "

Puc.91 MapkupoBka KOHCTPYKIIHHN KeJIe300€TOHHBIX

B MenkomMacirrabHbeIX YCPTECIKAX MOKHO 3aKaHYUBATH JIMHUIO-BBIHOCKY 0€3 TOUKH.

CchUIKY Ha YepTeX DJIEMEHTa M HEOOXOIMMBIC OMOJHUTENbHBIC CBEACHUS IOMELIAIOT I10J
MAJIKON JIMHUHU-BBIHOCKHU (puc. 92, a). Mapku 37eMeHTOB, peo0IaalonX Ha YepTeke, He HaHOCAT, a
NPUBOJAT UX B TEKCTOBBIX MPUMECUAHHSX.

Ha cxemax apMUpOBaHKA UCIIOJIB3YIOT KPATKHUE U IMOJIHBIC BEIHOCKU.

2) 3
3 5K10

6) )

12 g 8
/o184 T / /226A1 (4246) /& 8ATw.300 [/ KXK-6
\_1# \\ﬂ_ \ \ # \\_Mﬂ_fs_

o1BAE 3G8AIIA 240) S6ATw. 250 KK-21

a)

Puc.92 JIunuu BeiHOCKM Ha uepTexax KOK

Ha kpaTkux BBIHOCKaxX YKa3bIBAIOT TOJIBKO HOMEp TMO3WIUU cTepxHsa(puc. 92, 0), ero
pacrioyiaratoT HaJl HOJIKOW JTMHUU-BBIHOCKH.

Ha monHbIX BEIHOCKAX, KpOME HOMEpa CTEpXKHEW, YKa3bIBAIOT UX 4uciio (mmdpa, crosimas mnepen
3HAaKOM JMaMeTpa), TUaMeTp CTepKHs, Kiacc apMatypsl (puc. 92, B). Eciu B gaHHOM 31eMeHTe OyneT
BCET'0 OJINH CTEPXKEeHbB, PPy, 0003HAYAIOIIYIO KOJTMYECTBO CTePIKHEH, He cTaBaT (puc. 92, 1).

B nonHoi# BeIHOCKE MOKET OBbITh TakXe ykazaH mar (u. 250) crepkHelt B MumuMerpax (puc. 92,
r).

[Tox monkoil TMHUM BEIHOCKH MOJKET OBITh JAaHO HAaMMEHOBAHUE U HOMEp JIHCTa, HA KOTOPOM 3TO
uznenve n3odpaxeno (puc. 92, n).

COopouHbIe YepTekKH xKe1e300eTOHHBIX H31eJHil B 00IIeM Cllyyae COCTOSAT U3 JABYX yacTel.
[epBast wacTh Ha3bIBaeTCa «Bumbl», Bropas — «Cxema apMHUPOBAHUSY.

[Tpu pa3zpaboTke cOOPOUYHBIX YEePTEkKEH Keae300eTOHHBIX U3AEINNA MPUMEHSIOT U300paKeHus —
BUJBI, pa3pe3bl, cedeHrs. Ha BHAAX MOKa3bIBalOT KOHTYPHI HW3ENUsl, OTBEPCTHS, HUIIH, OOPO3IbI,
JeTany, 3aJeliblBaeéMble B 3TO M3JEHE, YKa3blBAIOT pa3Mephbl H3JAEIHs, pa3Mephl, ONpeaesiomue
MOJIOYKEHHE 3aKJIAJHBIX JAeTaleldl W MpUCHocoOIeHui as crporoBku. Ha puc. 92 m300pakeHBI BHIBI
¢dbyHIaMEeHTHON OaJIKU TaBPOBOT'O CEUEHUSI.
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Puc. 92 Buasr pyngamenTHON Oasiku

B coorBerctBun ¢ I'OCT 21.501-2011 KOHTYpbI 3>Kene300€TOHHBIX H3JCIUN Ha BHUAAX
M300paXaroT CIUIONIHON TOJCTONW OcHOBHOUM nuHued (0,5-0,6 MM), Ha cxemMaxX apMHpPOBAHUS TaKXKe
crutomHO#M Toncror ymaMer (0,5-0,6 MM), HO apMaTypHBIE CTEPKHU H300pa)karoTCs CIIOIIHONW OYEHBb
ToJsicToM uHuel (B 1,5 — 2 paza ToJlie CIIOMIHONW TOJICTOM OCHOBHOM, IPUHATON Ha JAHHOM YEPTEKE).

Cxemoii apmupoBanmsi, (prc.93) Ha3bIBAIOT H300PAKEHUS HKEJIC300ETOHHOTO H3ICIUS B
MIPEII0JIOKEHUH [TPO3PAYHOCTH OETOHA.

Ha cxeme apMHUPOBaHUS
MIOKA3bIBAIOT KOHTYpPHI 3K€JI€300€TOHHOIO
war 200 / war 190 wn U3JIeNHs,  pa3Mepbl,  OMpEeIeIAIoIIne

IIPOEKTHOE  IIOJIOXKEHHE  apMaTypHBIX
U3JIENH, apMaTypHbIE U3JEIHs, TOJILIHHY
3alIUTHOTO CJosi OeToHa (HauMEHbIlee
paccrosHue OT TIpaHu OeTroHa 70
MOBEPXHOCTH  OnFpKaimero K  Hel
apMaTypHOTO CTEpXKHs), (UKCATOPHI IS
25 1800 25 o0Oecrie4eHHuss TMPOEKTHOTO  TOJOKEHUS
1850 apMatypbl. Ha cOopouHbIX dYepTexax
7 apMaTypHble H3Jenus H300pakamT B
Puc. 93 C60pouHbIii 4epTEX CeTKN coorBerctBun ¢ I'OCT 21.201-2011.
Hekoropble 13 HUX TNpHBeIeHBI B TaOIl.

10.

Crierudukaii COCTaBISAIOT HA KeJIe300€TOHHOE H3JeNHMe M Ha Kaxkaoe crenuduuupyemoe
apMarypHoe u3zaenue. B cnenudukanuio BHOCAT COCTaBHbIE YaCTH, BXOZSIIME B cHEUPUIUpPYyEMOE
uznenue. Crenudukanuioo Ha xkene3o0eToHHoe uzfenue BoMONHAIOT mo ['OCT P 21.1101-2009 B
cootBeTcTBUM ¢ TpeOoBanuem 'OCT 21.501-11. ®opma cneunduxanum nomenieHa B tadm. 11.

Cremudukanus  COCTOMUT M3  pa3lenoB, KOTOpble  paclojlaraloT B Cleayroei
nocnenoBarenbHocTU: «COOpouHble eAuHULbY, «Jleramuy», «CTaHaapTHble u3aenus», «Marepuanb».
HaumeHoBaHune Kaxaoro pasjena yKasbIBAalOT B BHJE 3aroioBka B rpade «HaummeHoBanuwe» u
MOTYEPKHUBAOT CIUIOIIHOW TOHKOMN JIMHUEH.

[Ipu cocraBieHUM uyepTeRel KOHCTPYKIUH U3 Kene300€TOHa HMCHOJIb3YIOT MacIITadbl
MpUBEJICHHbIE HUXKE:

* CxeMbl pacmoJIOKEeHHs 3JIeMeHTOB cOOpHBIX KOHCTpykuuit — 1:100, 1:200, 1:500

» CxeMmpbl, pa3pe3sl M BHIBI apMUPOBAHUs YacTe KoHcTpykuid — 1:20, 1:50; 1:100

 3aknagHble U apmaTypHble aetanu — 1:10, 1:20, 1:50

» ®parments — 1:50, 1:100

* Vanuer — 1:5, 1:10, 1:20

2 1 rOCT 14098-91-K1-K;

570
600

15

ITopsinok BbINoJIHEHUs padoOThI:
1.BX01HOM KOHTPOJIb;
2.MIHCTpYyKTaX MO BBIOJIHEHUIO TPAKTUYECKOH paboThI;
3.CamocTodTenbHas paboTa CTYIAEHTOB.
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Xox padoTsr:

Tabnuma 10

VYcnoBuble n3o0paxenus apmarypubix uzgaeaui (F'OCT P 21.501-97)

Hastmenomime Haobpusenne Hanmenonanme Haobpaxenne
Obwwnan apmamypa APMATYPR C NOCACLY-
APMUTYPHMA cTep- OUMM HATHKEHHEM,
KeHn: PACTIONORCHHON B (@)
SR COOKY — TpyGe man Kanane
-
- ANKEPOBKA y Hanpsura-
ADM‘TYP"H“ CTepXenL EMBIX KOHUOB
C AMKEPOBXOR! .p___.
€ KpoKamu — Jaacaatan aHKeponka
¢ orrubamu noa WHA ¢ TOpUa D—n—u-—
NPAMBM YIAOM L J 4
A CreMHoC coeannenne
HKEPHME KOAKIO B Duxch GO
POBAHHOE
IR SRACTIND ® COLAMHEHNE
S4A ¢ Topua Mpumeunnne s g
ApmarypHui crep- JlonyexaeTea NpeRApH -
*eHh ¢ orrubom noa TEABNO HANPAKCHHYIO
NPAMBM YIA0M; APMATYPY NOKAIKIBATY
MAYULAM B HANPAB- ::J:‘o::oh OMENL TONCTON
NEMMM OT MHTATCANH e
B JOKYMEHTALIMM, Apwam
ypHae
NpeaHAIHAMEHHOA G m—— cosdunenss
AN MUKPODHABMK-
POBANMA, W TAM, OnuH nAoCKkui Kapkac
rAe CTEPXHN WK ceTKa
PACTIONOXENKE APYT YCAOBHO
& SPYIy ONoND YNPOWEHHO (nore-
Ganaxo pediibie CTEPKHM
HAYUIAM B MANpAD- HUHOCHT 110 KOM=
NEHUKH K UMTATENIO G_ UAM KApKACA WAW B
MECTAX HIMCHEMMUN
lpedeapumessno wara crepxneit) ———
NANPRMCENNAN apMamypa
[Mpeasapurensio
TYPHWA CTEPKEHS BUIX MIOCKHX KAPKACON '{"
wim w: WKW CETOK 4‘1‘
wua cBoxy Mpumevnnme, Apma-
— — — TYPHNE MW AL Me
cetenne WAEMIHA HAOOPAKAIOT
IMonepeunoe cevenme + 0“9“5;01‘“0“ CIUIOWMHOR
NHHUER.

1.Ha popmare A3 BBIMOTHUTH paMKy U OCHOBHYIO HAJIITKCh.

2.BrpiOpaB MmacmTabd H300pakeHUs, BBIYEPTUTH OOMMKA BUA U pPa3pe3 Keae300eTOHHOH
KOHCTpyKIHHU. HanecTn pasmeps! M HAAMNCH, €CITH TaKOBbIe HMEIOTCA. O003HAYNTh CEKYIIYIO TNIOCKOCTh
paspesa.

3.BBIMOTHUTE CXeMY apMUPOBAHUsI OCHOBHOTO KapKaca u3zenus, puc.94
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Puc. 94 Tlpumep odopmiieHus: uepTexa xKene300eTOHHBIX KOHCTPYKITHI

[Tpumeuanus:
a). Ha cxemax apMupoBaHUS M OTHOCSIIHECS K HHUM pa3pe3bl W CCUYCHHS H300pa)aror,

mperoaras, 4To OETOH Mpo3payeH;
0). ApMaTypHbI€ CTEP>KHH BBIYEPUUBAIOTCS CIIOIIHOW OCHOBHOM JIMHUEH; CTEP KHH, TTOTABIIIHE

B CEUEHHE - U300paXkaroTCsl TOUKOMH;

4.Ha cxeme apMUpOBaHUs MPOCTABUTH HOMEPA MO3UITNI CTEP)KHEH, a Ha pa3pe3ax U CEUCHUAX —
II0JIHAsl BBIHOCKA: HOMED MO3ULUH, JUAMETP CTEPHKHS, UUCIIO CTEPKHEW JaHHOTO JUaMeTpa Win
paccTosiHue MeXy HUMH (111ar CTep KHEH).

5.BeruepTuTh 1 3an0JHUTH IpymnoByto cnenndukanuto no ¢popme 3, FOCT P 21.1501, Tabn.11.

6.00BecTH uyepTek. 3aNOJIHUTh OCHOBHYIO HAITHUCH.

7.IIpountats ueprex. OTBETUTH Ha BOIPOCHI.

Ta6mumall

Crneuudukanysi MaTepragoB
HaumeHoBaHue KoJa-Bo, mur
COopHbBIC STUHUIIBI
Kapkac KP-1
Certka C-1
ITeTnsa IT-1
Jeranmu MH16

Crenuduxanus apMaTypsl
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Mapxa Ilos, Haimeropanie Ko Macca Macca
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dopma npeaocTaBiieHus1 pe3yJibTaTa: BbIoJHEHHAs rpaduyeckas padora B CAIIP.

Kpurepun oneHku:
O1eHKa «OTJIMYHO» CTaBUTCS, €CIIU 3a/IaHUE BBIMOJIHEHO MOJHOCTHIO, BCE 3a/1a4U PEILICHBI.
OneHKa «X0poI0) CTaBUTCS, €CIIU 33/IaHUE BBIIIOJIHEHO HE MTOJIHOCTBIO, 3a/1a4u pelieHbl Ha 75%.
OueHka «ya0BJIETBOPUTEIBHO» CTABUTCS, €CIM 3aJaHUE BBIIIOJIHEHO HE MOJIHOCTHIO, 3aJ1a4u
peuiensl Ha 50%.
OreHKa «HeyI0BJIeTBOPUTEIbHO0Y» CTABUTCS, €CIIM 3a/IaHUE HE BBHIIOIHEHO.

IIpakTnyeckoe 3anaTHe Ne35
Beimonuenue ¢ ucnons3oBanuem CAIIP yepTexeil MeTaiMuecKuX KOHCTPYKLUI ¢ BBIBOJOM Ha I€4aTh
(B COOTBETCTBUHU C TPEOOBAHUSIMU K U3TOTOBJIEHUIO PA0OUNX CTPOUTEIBHBIX YEPTEkKEN)

Lean paboThi:

1. OCBOUTHh METOJUKY, IPUOOPECTH HABBIKU YTCHUS YSPTESIKEH METAIUTMYECKUX KOHCTPYKIIUH.

2. CdopMupoBaTh MPAKTUYCCKHEC YMCHHS W HABBIKA BBITIOJHEHHUS YEPTEIKEH METAUTHUSCKHUX
KOHCTPYKUUH; yrIyOuTh 3HaHWs rocyaapcTBeHHbIX crangaptoB ECKJ] na pa3paboTky u odopmiieHue
YepTeKel METAJUIMYECKUX KOHCTPYKIIMM; pa3BUTh TEXHUYECKOE MBIIIIICHUE.

Boinosinus padory, Bel Oyaere ymers:

- Y7 nonb30BaThCsi HOPMATUBHO-TEXHUYECKOH JOKYMEHTAlMeN MPU BHIIOJIHEHUH M O()OPMIIEHUU
CTPOUTEIIBHBIX YEPTEKEH;

- Y8 opopmisaTe paboune CTpOUTENbHbIE YEPTEXKH.

MarepunanbHoe obecniedeHue:
1.ITepcoHasbHBIN KOMIBIOTED;
2.I'paduueckuit penakrop Kommnac-rpaduk;
3.Barman hopmara A3;
4.JTuaakTHYECKHil MaTepuan Mo BapHaHTaM.
5.I1naxatsl «Yeprexu MeTaNIMYECKUX KOHCTpYKIUM - KM».
3aganue:
1.Ha ¢opmare A3 B rpaduueckoMm pemaktope Komrmac, BBIYEPTUTH COTJIACHO TPEOOBAHUSIM
I'OCT 2.410-68, TOCT 21.501-93:
- I'eometpuueckyro cxemy pepmbl B M 1:200.
- JIBa wiu Tpu U300paKEHUS y3Jia METATMYECKOW KOHCTPYKIIUMU (B 3aBUCUMOCTH OT BapUaHTa
3aJlaHus), MPOCTABUTh Pa3Mepbl U HOMepa MO3UIHH y3e1 cBapHOU (pepMBl..
2.Hanectu 1 0603HaUUTh IIBBI CBAPHBIX COEAUHEHUI.
3. CocTtaBuTh criel(DUKAIINIO U3CITHS.
3.IIpounTarh yepTek U OTBETUTH HAa BOIPOCHI.
KpaTkue TeopeTnyeckue cBeieHUS:
Yepresxxu Mapku KM ciyxar OCHOBOHM 17isi pa3pabOTKH JETAIMPOBOYHBIX UYEPTEKEH MapKu
KM/JI, cocraBineHuss cMeT | OmpeAeNieHus TMOTpeOHOro KkoiauwdecTBa wmeTawia. CTpoOUTENbHBIC
KOHCTPYKIIMM 4Yallle BCEro H3rOTAaBIMBAIOT M3 CTAIbHBIX MPOKATHBIX mpodwieil. Kouduryparus
MOTIEPEYHOr0 CEUYEHUs onpeesnsieT Npoduib MPOKATHON CTAJIM U €ro Ha3BaHHE.
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Ueprexku  Mapku KM B COOTBETCTBMHM €O CTaHAapTaMu MNPEANPUATHI-U3TOTOBUTENCH
METAJUIMYECKUX KOHCTPYKIMH TOMycKaeTcsi MPUMEHEHHUE M300pa)KCHHUsl IIBOB CBAPHBIX COCIUHEHUH,
npuBeEHHBIX B Ta0m. 10.

Ha ueprexax koioHH, 0anok, ¢epM, CBsI3€il W Jp., BHITOJHEHHBIX M3 MPOKATHBIX MPOQUIIEH,
IPOCTABIIIIOT MX YCJIOBHBIE Tpaduyeckue n300pakeHUs M MX pasMmepbl. Ha puc. 91 mpuBenens!
yCIIOBHBIE rpadudyeckue 0003HaAUYCHHS TPOKATHBIX MPOPHUIICH.

Macmradbl yepTe)ka BHIOUPAIOT B 3aBUCUMOCTH OT CIIOKHOCTH KOHCTPYKIMH M COOPY)KEHHS B
LEJIOM, C TeM, YTOOBbl ObUIM OO0ecredYeHbl KOMIIAKTHOCTb H300pa)KeHHUs, yA0OCTBO IIOJIb30BAHUS
4epTEKOM U MOJTy4eHHUS YETKUX KOIHH IIPH COBPEMEHHBIX CIIOCO0aX Pa3MHOXKECHUS YSPTEIKEH.

PexomenyeMbie MaciTaObl

OOruit BU, TUIAHBI ¥ PA3PE3BL....ceveenrennereennneeennne.. 1:50, 1:100, 1:400;
CxeMbl pacmoI0KEeHHs YJIEMEHTOB KOHCTPYKIHH. .......... 1:100, 1:200, 1:400;
DIIEMEHTBI KOHCTPYKITHH . ...ccuvvreeerreenerieenereeenesressineesseeens 1:15, 1:20, 1:50;
V3IBI KOHCTPYKITHH. ....eeeuvieeniiieeiiieeiieesireeeieeesneeesieee s 1:10, 1:15, 1:20, 1:25.

[Tpy BHINOJTHEHUHU YEPTEIKEH AIEMEHTOB KOHCTPYKIIHA (PAaCKOCOB, CTOCK, TOSCOB ()epM H T. II.),
UMEIONUX JJIMHY, 3HAYUTEILHO OOJBIIYI0 TOMEPEYHBIX Pa3MEpOB, pa3pelraeTcs B IMOMEPEUHOM
HaIpPaBIIEHUU 3TH IEMEHTHI U300paXkaTh B Oosiee KpyrnHOM MaciiTadbe (0ObIYHO B /IBa pa3a KpyIHee).

Taomuua 10
VYcnoBHbIE M300paK€HUsI CBAPHBIX IIBOB
HaumeHoBaHue Pasmepbl M300pakeHHsi, MM
3aBojickue MoOHTaXHbIE
1.2 o~ 3.5
LLIBEI CTHIKOBBIE CIUTOLLHBIE! | ;l TT—
a) ¢ BUOUMOM CTOPOHBI ""”""”"ﬁ““ A adarans tata
; e
0) ¢ HeBUAMMOH » z..3| | |3.5 W 2 2
.5 3.5
IIBB!I CTHIKOBBIE, NPEPLIBUCTHIE: | ’ W
) > R e e IO IO
a) ¢ BHIMMOMN CTOPOHBI
P +H —

0) ¢ HeBMOUMON » 2.3 3.5 Yo — 30

b YIJIOBbI€, TABPOBLIC HWIH
BHAXJIECTKY CIUIOLIHDIC.

a) C BUAMMOM CTOPOHBI W’L LW

0) ¢ HEBUIMMOH » EYTRRNTTRTeY XX XX XX
11IBB! yrioBbie, TABPOBLIE WJIH
BHAXJIECTKY [PEPLIBUCTHIC: r ri-.S

a) C BUAMMOM CTOPOHBI FrTERTTIRTTRNTY XXX XXX

e —
0) C HEBHMIUMOH » 2.3 3.5 (b e XX
a
[1IBbI TOYEHHBIE, KOHTAKTHbIE " s G
4 9.

BHAX/IECTKY DN AT

1LIBBI 371€KTPO3aKIEIOYHBIC

BHAXJIeCTKY (C KpYI/ILIMM OTBEPCTUSIMH) % f §

JIuHuu. HpI/I CXEMAaTU4YCCKOM 1/1306pa>1<eH1/m METATTIIMYCCKUX KOHCprKHI/Iﬁ B OJIHY JIMHHUIO U JJIA
BbBIUCPYHMBAHUSA BUIAUMOI'O KOHTYpa B ACTAJIbHBIX I/I306pa)KeHI/I$IX NPpUMCHACTCA CIUJIOIIHAsA OCHOBHaA
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muHus. [Ipu cxemaTnyeckoM U MOIycXeMaTH4ecKoM M300paKeHUH KOHTYPOB KOHCTPYKIIMI 3JI€MEHTHI,
BBITOJIHEHHBIX U3 JPYTUX MaTepHajIoB, N300paXkaroT 0ojiee TOHKOM JIMHHEH.

PacnoJioxkeHne BHIOB 3JEMEHTOB METAIUIMYECKHX KOHCTPYKIMI HECKOIBKO OTIWYAeTCA OT
PAacIoyIOKEHUs BUJIOB HA YEPTEXKAX JIEPEBAHHBIX U Kele300€TOHHBIX KOHCTPYKIUH (puc. 92).

Pa3pe3bl, ceuenusi. KOHTYpBI 2JIeMEHTOB KOHCTPYKIIMK Ha MU300paKEHUSAX Pa3pe30B U CCUCHUM
He mTpuxyoT. Ha ueprexax, macmrad KoTOpblXx Menbue 1:20, M300pakeHUs] CEUCHHUS DIIEMEHTOB
KOHCTPYKUUH JOMyCKaeTcsl MOKa3blBaTh OAHOM JuHUeil. OTBepcTHs, 3aKiIE€NKu U OOJITHI HAa BUJAX U
paspesax, napajuielbHbIX HX 0CAM, MOKHO H300pakaTh OCEBBIMHU JTUHHUSIMH.

Yenobusie odoznaveHun

lpoguns zpapuveckue | pasmepw |Yxasawue paimepol llpumep odoznavenus
=
lpoguns I Homep I20
dbymabpobui 2 s ) A
Ubennep [ Humep e L2z

b

lipogune nonocobou 74 bxs E::. < 120x3
(neuma, nonoca) b
FH

Auem, nonoca, wu- bxs i
POKONOAOCHAS YHU~- unu . — 400x8 unu s=8
Bepcascran cmans moALKO S
Mpoguns 3emobuu Homep
pabrononoynsid _I_ uny = = 17
hxbxs s ) L)
Yzonox pabrono- Bin { “ L 700x4
N0YHBIU
Yzonox wepabuono- %
0YHBIU bxbxs | S ! “1 L 700x80x6
b
Iy Bpobui &
lpoguns mabpobuu T Howep LR T75

Puc. 91 YcnoBHble 0003HaUeHHSI TPOKATHBIX NMpoduIIei

o

Ty
lh-
— _ﬂ—u —

Puc. 92 Pacnionoxenue BUIOB
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Ckocbl, ykiaoHbl. CKOCbl Ha dYepTrexaxX 3JIEMEHTOB KOHCTPYKIMH IOKAa3bIBAIOT JIMHEHHBIMU
pasmepamu (puc. 93 a) WM C TOMOIIBIO TMPSMOYTOJIBLHOTO TPEYrOJIbHHUKA, THUIOTEHY3a KOTOPOTO
COBIIAJAET C KpaeM M300pakeHus U BBIHOCHOM uHueH (puc. 93 06).

BennunHa ropu30HTAIBHOTO U BEPTUKAIBHOTO KAaTETOB MpEACTaBisieT co00i abCONMIOTHOE HITH
OTHOCUTENIbHOE 3HAYCHHE WX [UJIMHBL. YKJIOH 3JIEMEHTa METAUIMYECKUX KOHCTPYKIUN (Hampumep,
packocel pepMbI), TAK)KEe 0003HAYAIOT TPEYTOJIBHUKOM, TOJIBKO PACIOJIAralT €ro B HENOCPEICTBECHHOM
OJIM30CTH OT HETO WJIM Ha MPOJIOJDKEHUH OCEBOU TUHUM (pHC. 93 B).

a)

120

S| 1780 L1680

g

|
5) 80 |
|
|

Puc. 93. Pazmepsl CKOCOB U YKIIOHOB

MapkupoBka (HoMepa mo3uuuii). DJIEMEHTbl METAIMYECKUX KOHCTPYKLIMM MapKHUPYIOT, T. €.
MPOCTABIISIOT HOMEPA MO3HUIUHN JIEMEHTa, 10/ KOTOPHIM OH 3alMCaH B CHenU(UKAU, BEIHOCS HOMED
MO3ULMK Ha NoJKy. OJHAKO B OTPACIEBBIX CTaHAAPTaX JOIYCKAeTCs HOMEepa MO3ULUN MPOCTaBIATh B
KpyKKax auameTpoM 5—7 mm. OT MapKUpyeMOro 3J€MEHTa K KPY»KKY UAET BOJIHUCTAs JTUHUS (pUC. 94).

Pa3mepsl. Hanecenne pasmepoB npoBoasaT cornmacHo ['OCT 2.307-68 ¢ yu€rom TpebGoBaHmMit
CIIAC I'OCT 21.101-97. Pazmepsl HECKOJIBKUX OJUHAKOBBIX MPOMEKYTKOB JIOIYCKAETCsl YKa3bIBATh B
BUJIE TIPOM3BENICHUSI pa3Mepa MPOMEKYTKa Ha MX YHCIO0. MOXHO B 3TOM clyyae HaHECTH pa3Mephl
OJIHOTO M3 KPaiHUX IIPOMEXKYTKOB (LIar KOJIOHH, PACCTOSHUS MEXK/Y 3aKJIENKaMH | T. I1.).

a) 200
S — —
5 5
= 7
ﬁ"& '

4
Joag
§ &
6)
2
P |
8 ; s
i #
. 5
st RO
ke 54
1930 2000 2 1930
5860 )

Puc. 94. IIpoctaHoBKa HOMEPOB MO3ULIUI
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Iosicusiromme Hagnucu. Eciau 31€MEHT KOHCTPYKIMHM COCTOUT W3 OJHOTO MpOQUIISs UM Ha
yepTexe M300paKeHO ACHCTBUTENFHOE YHCIO BXOJAIIUX B CeYeHHE MpopuiIel U UX JeHCTBUTENBHOE
pacroyioKeHue, TO YHCIO MpoduiIeH HE YKa3bIBalOT. YCJIOBHOE 00O03HaueHHEe mnpoduied U uX
JEHCTBUTENLHOE PACTIONOXKEHHUE B 3JIEMEHTE KOHCTPYKIIMU JOIMyCKaeTcst M300paxkaTh Mo tumy (puc. 95),
MPUBOJIA TAaK)Ke JaHHbIE O pa3Mmepax mnpoduield. B aTu naHHbIe 3amuchIBaOT, IPU HEOOXOIUMOCTH, U
JUIMHY JIeTalld, KOTOpas OTAESETCS 3HAKOM «THpe» OT pa3Mepa CeueHHs, Hampumep, s
PABHOIIOJIOYHOTO YroJiKa ¢ IMUPUHOW OonbIIold mojaku 70 MM, MMUPUHON MeHbIIeH moiaku 50 M,
TOJIIMHON TIOJIOK 8 MM M JuIHOMN yrojika 3500 mwm, ota 3amuck Oyznet umets Bua: L 70x50x8-3500.

Puc. 95. O603HaY€eHNE YCIOBHOTO L 11070 48-2500

pacrionoxenus npoduiei Puc. 96 Tlosicustronias HaaAIUCh

Cenenust 0 pazMepax npouiis cieyeT HaHOCUTh MapajlieIbHO €ro M300paKEHHUIO Ha TOJIKE
JIMHUU-BBIHOCKH WU 0e3 He€ (puc. 96).

I'eomeTpuueckas cxema (epMbl Ha3bIBacTCS €€ H300paKEHHE, T/€ AJIEMEHTHl PEIICTKH
BBIUYEPUCHBI YCIIOBHO B OJHY JIMHMIO. | eoMeTpuueckasi cxema omnpeaensieT (GopMy U OCHOBHBIE pa3Mephbl
(dbepMBI — TIPOJIET, BBICOTY M PACCTOSHUS IO LIEHTPaM MEXAY OTICIbHBIMHU €€ y3namu (puc. 65). OTu
paccTosiHus, YKa3blBaeMble B MIULIIUMETPAX, MPOCTABISIIOTCS HEMOCPEICTBEHHO Haa 3JIeMEHTaMH
peuieTku 0e3 BBIHOCHBIX U pa3MEPHBIX JIMHUH.

O®epma — pemiéruatasi KOHCTPYKIIMSI, COCTOSIIAs U3 OTIENbHBIX MPSIMOJIMHEMHBIX CTEpPIKHEH.
depMa COCTOMT U3 TOSICOB M pemETKH. BepXHM W HIWKHUN 3JI€MEHTHl (epMbl Ha3bIBaIOT,
COOTBETCTBEHHO, BEPXHMM M HIDKHUM mnoscamu (puc. 97, 98). CrepxHH, 3aKIIOUEHHBIE MEXKIY
MosicCaMM, Ha3bIBAIOT PEUIETKOM (epMbl, KOTOpash COCTOUT M3 BEPTUKAJIBHBIX 3JIEMEHTOB—CTOEK U
HAKJIOHHBIX 2JIEMEHTOB—PACKOCOB.

Konswolsiu ysen Pacxoc

lpomexymoynsiu

- 387
OnopHbid i
y3en

=
3
N

flponem

E @epmsbi

Puc. 97. 'eomerpuueckas cxema hepmal. Puc. 98 IIpumep n3o0paskeHUs reOMETPHUYECKON
DneMeHTHI epMbI cxembl (hepMbl

['eomeTpuyeckas cxema BBIUEPUYHBACTCS CIUIONTHBIMH OCHOBHBIMHU JIMHHUSIMH B JIEBOW BEpXHEU
gactu jucta B Macmrade 1:100 wiu 1:200, B 3aBUCUMOCTH OT pa3zMepoB (pepMbI.

YcaoBHble rpaduyeckre M300paxkeHusi CBAPHBIX MIBOB BhITIONHSIOTCA cornmacHo ['OCT P
21.1101-20009.

Caapka — 3T0 IpolLecc CO3JaHusl HEpa3beMHOI0 COEAMHEHHUS IeTajlell MyTeM MECTHOTO HarpeBa
WX JI0 pAacIUIaBICEHHOTO COCTOSHUS C NMPUMEHEHHWEM WU 0e3 MPUMEHEHHUS MEXaHHMYeCKOTO YCHIIHSL.
CBapkoil COeTUHSAIOTCS BCe MapKH CTajiel, 4YyryHa, MeJI, JIATYHU, OpOH3bI, AIFIOMUHUEBBIX CIJIAaBOB U
TEPMOIJIACTUYECKHE TUTACTMACCHI (BUHUILIACT, KAllPOH, MOIUATHIICH, MOJUCTUPOI, TIEKCUTIIAC U Ap.).
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CoenuHeHune aeTainell CBapKOi 3aHUMAET OJTHO M3 BEIYIIMX MECT B COBPEMEHHOU TexHosoruu. CBapka
0oJiee SKOHOMHUYHA, YeM KJIETIKa.

CBapHOM 1IOB — YacTb CBAapHOrO
COCMHEHUS, O00pa3oBaBIIAsiCSI B PE3yJIbTaTe
IpolLecca CBapKH.

OCHOBHBIMH BUIaMHn CBAapHBIX
COCIMHEHUHN SBISAIOTCA CTHIKOBBIC, YIJIOBBIE,
TaBPOBBIC U BHAXJICCTKY:

- creikoBble (C) — nmeranu COCIUHSIOTCS
BCTBIK 10 TOPLIEBBIM MTOBEPXHOCTAM (puc. 99 a);

- yruoBble (Y) — neranu pacrnojararorcs
MIOJT YTJIOM M COSAMHSIOTCS IO KPOMKaM CHApYKU
yria (puc. 990);

- TaBpoBoe (T) — meranu o0pazyroT Gpopmy

Puc. 99 OcHOBHBIC THUITBI CBAPHBIX COCAMHCHHIA: oyksbl T (prc.99 r);
a) CTBIKOBOE; 0) YIIIOBOE; B) TABPOBOE; - BHaxyectky (H) — jeramn wactmyno
I') BHAXJIECTKY TMEePEKPLIBAIOT APYT Apyra (puc. 99 r).

[IBbI 3TUX coenuHEHHUN 0003Ha4ya0T OYKBOW C MHIEKCOM, cM. Tabi.1ll, cooTBeTCTBYOLIMM
OTIpEJICIICHHOMY XapaKTepy BBIMOJIHEHUS IIBa. BBHIMONHAIOTCS BB CBApPHBIX COEAMHEHHH 0e3 ckoca
KPOMOK, CO CKOCOM OJIHOM KpPOMKH, CO CKOCOM JIByX KPOMOK M B CTBIKOBBIX COEAMHEHUSX C
0TOOPTOBKOI IBYX KPOMOK.

[To xapakTepy BBINOJHEHUS IIBbI MOT'YT ObITh TOYCUHBIMHU, NPEPHIBUCTBIMU, HENPEPHIBHBIMH,
T.€. CIUIOIIHBIMU. [IpephIBUCTHIN MIOB BBITIOIHAECTCS JINOO LETHBIM, JTUOO B IIaXMAaTHOM MOPSIKE.

Jis xaxkaoro criocoda CBapKH pa3paboTaHbl CTAHIAPThI, B KOTOPBIX YKa3aHbl KOHCTPYKTUBHbBIE
HJIEMEHTHI IIIBOB, UX YCJIOBHBIE N300pakeHUsI 1 0003HAUCHHUSL.

Tabmmma 11
bykBenHo-11ppoBoe 0603HayeHne ceapHbIx mBoB 1o 'OCT 5264-80
Xapaxr Popma penens: Venosroe
Pdopma apaxtep IOMNepesHoro TONMIMHBI obosHageHMe
MOATOTOBNEHHBIX EBINOJIHEHHOTO MIBa ceveHma CEapHBaEMBIX mea
KPOMOK EBIMTOJIHEHHOTO R CEAPHOro
mea ACTANCH, MM COeaAMHEHMA

CTBIKOBOK COeAMHEHME

Bes cxoca OnHOCTOPOHHMIT m 1-6 C2

KPOMOK . e
JeycTopoHHMit %@m

Vrnosoe coenmHeHme

Bes ckoca
KPOMOK OnnocropoHHumit ém 1-30 V4

Jeycropouuumit a" 2-30 V5§

o
|
o

Cq

%

Tanpoaoc COeaHHEeHNEe

Bes ckoca OnHocTOpOHHMIT 2-30 Tl
KPOMOK
JeycropoHHMit 2-30 T3
CoeamHeHne BHAXIECTKY
Bes cuoca OnHOCTOPOHHMIT w 2-60 H1
KPOMOK
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OTnenbHbIe 3JIEMEHTHl METAJUIMYECKUX KOHCTPYKLUH COSAUHSIOT IPEUMYIIIECTBEHHO CBAPHBIMU
IIBaMH U peXe 3aKJIENOUYHBIMH. Y CIIOBHbIE H300pa)KEHUS IIBOB CBAPHBIX KOHCTPYKLUN BBITOJIHSAIOT TIO
I'OCT P 21.1101-2009.. Ilo sTomMy cTaHAapTy ILIOB CBapHOTO COEAMHEHUS, HE3aBUCHMO OT crocola
CBapKH, YCIIOBHO M300paXKaloT:

- BUIUMBII — CIUTOLIHOW OCHOBHOM JinHMEeH, puc.100;

- HEBUJIUMBIN — IITPUXOBOM JuHUEH, puc. 100.

o| o 7

.10

Yenobuoe odosnavenve

-
d)
S
e
wn
/ /Yenobuoe odosnavenve 1

L V4 .

Puc.100. I'padpuueckoe 0603HAUCHNE CBAPHBIX IIIBOB:
a) u 0) yclIIoBHOE 0003HAYCHUE TOYCYHOUM CBAPKU U pa3Mep 3HAKa; B) U T') YCIOBHOE 0003HAYCHHUE TIIBA C
BUJUMO U HEBUAMUMON CTOPOHBI; [1) YCIOBHOE 0003HAUEHUE I11BA, BBIMOJIHEHHOTO TPU MOHTaXKeE

BuaumMyro oMHOYHYIO CBapHYIO TOUKY, HE3aBHCHMO OT cIioco0a CBapKH, YCIOBHO H300paaroT
3HAaKOM «+», KOTOPBIA BBIMOJHAIOT CIUIOIIHBIMU JIMHUSIMH. HEBHIUMBIE OJMHOYHBIC TOYKH HE
nzobpakaroT. OT wun300pakeHHs] IIBa MWJIM OAMHOYHOW TOYKM HPOBOIAT JIMHUIO-BBIHOCKY,
3aKaHYUBAIOIIYIOCS OJJHOCTOPOHHEH CTPENIKOM. Y CJIOBHBIE 0003HAYCHUS IIIBA HAHOCSIT:

- Ha TOJIKE JUHUU-BBIHOCKH, €CITU ILIOB C BUAUMOM CTOPOHBI;

- TIOJT TIOJIKOW JINHUHM-BBIHOCKH, €CJIH OB C HEBUJMMOM CTOPOHBI

VYcroBHOe 0003HaYeHKE 111Ba HAHOCSIT:

- Ha TIOJIKE JIMHUH-BBIHOCKH, TPOBEIEHHONH OT M300pa)KeHHWs IIBa C JIMIIEBOM CTOPOHBI (pUC
100a);

- TIOJT TIOJIKOW JTMHUU-BBIHOCKH, TIPOBEIEHHON OT M300payKeHHs IIIBa ¢ 000POTHOM CTOPOHBI (pHC.
1006). ITpu 3TOM MpeaNOYTUTENIBHO JTMHHUIO-BBIHOCKY IPOBOJIUTH OT U300pa’keHUs] BUJIMMOTO I1IBA.

BenoMorarebHsle 3HAKH 1Ba o 3aMKHyToi  haki "Iedic
JMIMHHH 1 MOHTKHOTO HIBa =

. s
SN v oz v I v

/’ /Benoyorarensinie 3Haky
-

- 3nak [\ Karter mo CTAHAPTY Ha THIIEI ¥ KOHCTPYKTHBHBIC
JJIEMEHTHI [IBOB CBAPHBIX COCIHHeHHI

BykeeHHO-LH(poBOe 0603HA4YESHNE IBA 10 CTAHAAPTY Ha THII
H KOHCTPYKTHBHBIE JTeMeHThI IBOB CBAPHBIX COSMHEHHH

/ OGo3HaueHHe CTaHaapTa Ha THIIbI H KOHCTPYKTHBHBIC 3JIEMEHTBI
IBOB CBAPHBIX COSNHHEHHI

Puc.101 Cxema ycioBHOro 0003Hau€HUS CTaHAAPTHBIX CBAPHBIX IIIBOB
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JIuHUSA-BBIHOCKA, MPOBEJCHHAS OT M300pa)KCHHUsS IIBA MM OJUHOYHON CBapHOW TOYKH, BCErIa
3aKaHYMBAETCS OJHOCTOPOHHEH cTpenkoit (puc. 100).
YcnoBHOe 0003HAUEHUE CTAaHAAPTHBIX cBapHbIX coenuHenudt mo ['OCT P 21.1101-2009
HaHOCHUTCS 10 CXeMe, B COOTBETCTBUU ¢ prucyHkom 101.
Tabnual 2
BcnomorarenbHble 3HaKH CBAPHBIX IITBOB

Pacrionoxenne 3HaKa OTHOCHTENBHO
TTOJKH JIMHUH -BBIHOCKEM,

Bernomora - SHAYCHME JHAKA POEEEHHOI OT M300pakeHNs mBa
TCHRHRIR C MHLIeBOit ¢ obopoTHoit
3HAK CTOPOHBI CTOPOHBI

—| IIloe BBITOMHUTE MTPH
MOHTKE M3aeaus

,‘/
) Illoe o samEmHyTOI ,}}—

JUHMM, JHaMeTp 3HaKa

3 -5 MM
= [lloe ro He3aMKHVTOI —J
AMHWH. 3HAK MPUMEHATS, / y =3

€CJIM PpacionoXEHNE MEa
ACHO M3 HepTeKa

Taomuua 13
BcnomorarenbHbie 3HaKU 151 0003HaYEHUsI CBAPKH I1IBOB

3Ha4yeHuHe 3HAKA
[IToB pephIBUCTHIN WA TOYEUYHBIN C LEMHBIM PACTIOIOKEHUEM. YTOJI HAKJIOHA JIUHUU

60
[1IoB pepBIBUCTHIN UM TOYEUHBIN € IIAXMaTHBIM PACIIOJIOKEHUEM
[lToB no 3amMkHyTOM NMUHUM. nameTp 3Haka — 3...5MM

[IToB 1m0 HE3aMKHYTOW JIMHUU. 3HAK MPUMEHSIOT, €CIM PACIOJIOKEHUE 1IBA SCHO U3
yepreka

IIToB BBIMTOJIHUTBL NPU MOHTAXE M3ICIH, T.€. IPU YCTAHOBKE €ro IO MOHTAKHOMY
YEpTE)KY Ha MECTE €r0 NPUMEHEHUS

VYcunenue niBa CHATh

Eb JLION NE

HamsiBbl M1 HEpoBHOCTHM 1IBa 00paboTaTh C IUIABHBIM IEPEXOJOM K OCHOBHOMY
MeTaJuLy

Hexoropbie OykBeHHO-IIM(POBbIC 0003HAUEHUS IIBOB JIJISl PyYHOM DIIEKTPOAYTOBOW CBapKH IO
I'OCT 5264-80 npuBenens! B Tabdm. 12.
YciaoBHBIE 0003HAYEHHS CHOCOOOB

Yenobroe pooska4eHLE

CBapKH.
e ABromaruueckas (A) mon ¢arocom
\Q\:\ 0e3 MpUMEeHEHHs TTOAKIAI0K;
.\\; e [lonyaBromarnueckas (II) moxg
, L N 7
¢brocom 6e3 NpUMEHEHHUS
P L / MOTAIOK;

e Pyuynas (P) snexktpomyrosas.

[Ipy HamMyuyM Ha YepTEKE HECKOIBKUX
OJINHAKOBBIX IIIBOB YCJIOBHbIE 0003HAaYEHMS
HAaHOCAT y OJHOrO M300pa)xeHus, a oT
OCTAJIBHBIX TPOBOAAT JIMHUU-BBIHOCKH C

Pucynox 102 — YcnoBHble 0603HaueHUS TPU
HAJIMYAH Ha YEPTEKE OJMHAKOBBIX IIIBOB:
a) y OJJTHOTO U300pakeHus ; 0) y OCTaTbHBIX
M300pakeHMil; B) YITPOIIIEHHOE WJIU BCE BBl HA
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YepTEKE OJMHAKOBHIE noskamu (puc. 102).
OauHaKkoBBIM 1IBaM NPHUCBAWBAIOT OJUH HOMEp, KOTOPBIM HAHOCAT HA JIMHUMU-BBIHOCKE C
MOJIKOW, Ha KOTOPOIl HAXOIUTCS 0003HAUEHHE 111BA, U YKA3bIBAIOT YMCIIO IIBOB.
VY ocTaJIbHBIX IIBOB HAHOCAT TOJIBKO HOMEp IIIBA COOTBETCTBEHHO HAJ IOJIKOM WJIU IO IOJIKOM
JTUHUHU-BBIHOCKY (puc. 102 6). B 3aBUCMMOCTH OT BUIUMOCTH CBAPHOTO LIBA
Ecnu Bce mBBI Ha yepTeXe OAWHAKOBHI W M300pa’ke€HBI C OJHOW CTOPOHBI (JIMILIEBOM WU
o0paTHOI1), MOPAIKOBBII HOMEP UM HE NMPUCBAUBACTCS, a HMIBBI 0€3 0003HAUYECHUS OTMEUAIOT JIMHUSIMHU-
BBIHOCKaMU 0e3 1moJiok (puc. 102).
Ha dyeprerke cUMMETPHUYHOTO H3JENHs JIONMYCKAeTCd OTMEYaTh IIBHI TOJIBKO HAa OJHOW YacTH
M300paKeHHUSL.
IMopsinok BbINOJHEHHUS PA0OTHI:
1.®poHTANBHBINA OMPOC TIO MPOHACHHOMY MaTEpHaIy;
2.MHCTpYKTaX MO BBIOJHEHUIO PabOThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.
Xox padoThI:
1.HayepTuTe paMKy 1 OCHOBHYIO HaJIIHCh.
2.BeryeptuTh reoMeTpuueckyro cxemy ¢epmsl B Maciirade 1:200. CxeMy BrIYEpUYUBAIOT TUHUSMU
ToniuHoi 0,60,8 MM.
3.CrionHoM TOHKOM TUHUEH Ha TEOMETPUUYECKOM cXxeMe 0003HAYUTh BHIHOCHOM 311eMeHT (y3el).
BemonauTe Hagnuceh no tuiy: «I'eomerprueckas cxema GepMbl» C yKazaHHeM MaciuTada;
4.BpiOpath MaciTad n300paKeHHs U BHIYEPTUTH y3€J1 METAJUIMYECKOM epMbl U ero BUIbI (CHU3Y
U CIpaBa).
5.0603HaunTh MIBBI CBAPHBIX coeanHeHui. Hanectu HeoOXoaumbie pa3Mepbl, HOMEpa MO3UIUI
AJIEMEHTOB ()epPMBI.
[TocnenoBaTenbHOCTH TOCTPOEHUS y3i1a (hepMbl IpuBeaeHa Ha puc. 103.

a)

2 A
/\ 2 110x10

Puc. 103 ITocnenoBaTeabHOCTh MOCTPOEHUS y371a (hepMbl

6.BbruepTuTh ¥ 3aM0IHUTH crienupuKanuio, Tadm. 14.

Tabmuma 14
= C =
5 E nenuuKanus 0;_; .
g § Ne Ceuenne, Mm | JliinHa, KommuectBo Bec B kr =,
= 3 ACTaln MM T H JET Bcex | omem. | =
o1 |1 L 180x12 14890 | 1 1 4320 | 864
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as]
5 % Crneuuduxarnms § .
& § Ne Ceuenne, MM | nuHa, KoauuectBo Bec B kr S
= JleTaan MM T H JeT Bcex | omem. | H
2 | 140x00xg | 5470 1 1 772 | 154
3 L lsoxiooxia | 6135 | 1 1| 1447 | 289
| 1258 2970 2 - 875 | 175

7.IIpoBepbTe 1 0OBEIUTE YESPTEK.

8.3a10JIHUTE OCHOBHYIO HA/IKCh.

9.IlpounTtars ueprex. OTBETUTH HA BOIIPOCHI.

Ilpumeuanus:

1.Han xaxasiM BUIOM (KpOME TJIaBHOTO) JIE€NAI0T HAAMKUCH 10 TUITY «A», a HallpaBJICHUs B35/
YKa3bIBAIOT CTPEJIKOM, 0003HAYECHHOW COOTBETCTBYIOIIEH OYKBOIA.

2Ilpu HanuyuM HAa 4YEPTEKE OJMHAKOBBIX IIIBOB OOO3HAYEHUS HAHOCSAT Yy OJHOTO U3
M300paXeHU, a OT M300pa)KCHUI OJAMHAKOBBIX IIBOB MPOBOJAAT JHMHUHU-BBIHOCKM C Moikamu. Bcem
OJIMHAKOBBIM IIIBaM MPUCBAUBAIOT OJUH MOPSIKOBBI HOMED.

®opma npeaocTaBieHus pe3yabTaTa: BeloNHEHHAs rpadudeckas padora B CAIIP.

Kpurepun oneHku:
Or1eHKa «OTJIMYHO» CTaBUTCS, €CJIM 3a/IaHUE BBIMOJTHEHO MOJTHOCTHIO, BCE 33]]a4H PEIICHBI.

OI_IeHKa «X0pOoII0>» CTaBUTC, €CJIM 3aJaHUEC BBIIIOJTHCHO HE IIOJTHOCTBIO, 3aJa4l PCIICHBI Ha 75%.
OHGHKa «YAOBJICETBOPUTECJIBHO» CTaBUTCA, CCIIM 3aAaHHWC BBIIIOJIHCHO HCE IIOJHOCTBIO, 3aJdadun

pemiensl Ha 50%.
Or1eHKa «Hey10BJIeTBOPUTEIbHO0Y» CTABUTCS, €CITN 3a/IaHUE HE BBITIOJIHEHO.
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